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This survey contains useful information for farmers or ranchers, foresters or 


agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


Students; to specialists in wildlife management, waste disposal, or pollution contro}. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period July 1974 to 
August 1977. Soil names and descriptions were approved in December 1977. 
Unless otherwise indicated, statements in this publication refer to conditions in 
the survey area in 1977. This survey was made cooperatively by the Soil Con- 
servation Service and the Research Division of the College of Agricultural and 
Life Sciences, University of Wisconsin. It is part of the technical assistance fur- 
nished to the Kewaunee County Soil and Water Conservation District. Fieldwork 
was partially funded by the district. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 
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Foreword 


This soil survey contains information that can be used in land-planning pro- 
grams in Kewaunee County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of se- 
lected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the man- 
agement needed for maximum food and fiber production. Planners, community 
Officials, engineers, developers, builders, and home buyers can use the survey 
to plan land use, select sites for construction, and identify special practices 
needed to insure proper performance. Conservationists, teachers, students, and 
specialists in recreation, wildlife management, waste disposal, and pollution 
control can use the survey to help them understand, protect, and enhance the 
environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground instal- 
lations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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State Conservationist 
Soil Conservation Service 
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KEWAUNEE COUNTY is in the eastern part of Wis- 
consin. It is bordered by Lake Michigan on the east, 
Door County on the north, Brown County on the west, 
and Manitowoc County on the south. It has a total area 
of 211,072 acres. 

Algoma is the largest city in the county. It has a 
population of about 4,000. It is located on the shore of 
Lake Michigan, approximately 114 miles north of Milwau- 
kee. The county seat is the city of Kewaunee, also on 
Lake Michigan, about 12 miles south of Algoma. 
Kewaunee has a population of about 2,900. The villages 
of Casco and Luxemburg are in the north-central part of 
the county. There are also 10 civil townships. West 
Kewaunee is the largest township and Pierce is the 
smallest. 

The population of the county was about 10,000 in 
1870, 17,000 in 1900, and 19,000 in 1970. Between 1960 
and 1970 the county’s population increased by 3.7 per- 
cent. The state increase for this period was 11.8 per- 
cent. The population density in Kewaunee County is 57.3 
per square mile; the state average is 80.8 per square 
mile. Average age is 26.9, slightly lower than the state 
average of 27.2. 

Kewaunee County is moderately urbanized. Slightly 
more than one-third of the population resides in Algoma 
and Kewaunee. 

In 1970, manufacturing provided 38.0 percent of the 
employment and farming accounted for 19.1 percent. 
Statewide, manufacturing accounted for 31.0 percent 
and farming accounted for 6.5 percent. 

About 14 percent of the county is forested. The state 
is 43 percent forest. Common trees are oak, hard maple, 
and aspen. 

Principal minerals produced are sand and gravel (fig. 
1). In 1977 there was about 800 acres of sand and 
gravel pits in Kewaunee County. This figure excluded pits 
smaller than 3 acres. 

Proper management. of agricultural lands to control 
erosion, remove excess water, minimize pollution, and 
provide a good economic return is necessary if agricul- 
ture is to remain a principal enterprise. Increased manu- 
facturing and demands for services have made both 
urban and rural planning more necessary. 


General nature of the county 


This section gives general information about the 
county. It describes the climate; geology and underlying 
material; physiography, relief, and drainage; water 
supply; history and development; transportation and in- 
dustry; and farming and land use. 


Climate 


The climate of Kewaunee County is continental, al- 
though it is modified considerably by Green Bay and 
Lake Michigan. This modification results in fewer days 
with extremely high or low temperatures than is common 
for the latitude. Spring and summer are delayed by the 
cool water, but summer is usually mild and pleasant. The 
first freeze in fall is delayed by the then relatively warm 
lake. 

The average date of the last freeze in spring is May 4 
and the first in fall is October 12. The growing season 
between the last 32-degree freeze in spring and the first 


in fall averages 161 days. Different crops are affected at 


different temperatures, however, and this growing 
season designation can be misleading. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Kewaunee in the 
period 1930 to 1959. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. 

In winter the average December, January, and Febru- 
ary temperature is 22.3 degrees F, and the average daily 
minimum temperature is 14.6 degrees. The lowest tem- 
perature on record, which occurred at Kewaunee in Jan- 
uary 1951, is -27 degrees. In summer the average June, 
July, and August temperature is 66.3 degrees, and the 
average daily maximum temperature is 75.9 degrees. 
The highest recorded temperature, which occurred in 
July 1936, is 104 degrees. The annual number of days 
with temperatures of 90 degrees or higher has varied 
from 16 in 1931 to 0 in 1940. The number of days with 0 
degrees or lower has varied from 28 in 1936 to 2 in 
1956. 


1 


SOIL SURVEY 


Figure 1.—Pit of stratified sand and gravel. 


The total annual precipitation is 26.5 inches. Of this, 
14.3 inches, or 54 percent, usually falls in May through 
September, which includes the growing season for most 
crops. In 3 years out of 30, the rainfall in May through 
September is less than 11.18 inches. The heaviest 1-day 
rainfall during the period of record was 4.92 inches at 
Kewaunee on July 23, 1912. Thunderstorms occur on 
about 34 days each year. 

Average seasonal snowfall is 45.2 inches. The great- 
est snowfall for any one season during the period of 
record was 97 inches. The average date of the first 
snowfall of 1 inch or more is December 2. The chance of 
this snowfall by November 3 is 1 year in 10 and by 
December 26 is 9 years in 10. The heaviest 1-day snow- 
fall on record was more than 12 inches. 

Humidity records are not available, but data from 
‘Green Bay should approximate conditions in Kewaunee 
‘County. At Green Bay, relative humidity in winter ranges 
from an average nighttime maximum of about 80 percent 
to a daytime minimum of about 70 percent. Relative 
humidity in summer averages 85 percent at night and 60 
percent in the daytime. 


Geology and underlying material 


The bedrock formations of Kewaunee County and sur- 
rounding areas of northeast Wisconsin are sedimentary 
deposits of Ordovician and Silurian age. Outcrops are 
numerous in the northwestern part of the county, but the 
thickness of these formations is very difficult to ascer- 
tain. Depth to the underlying crystalline bedrock is be- 
lieved to be more than 1,200 feet. 

The Niagara Dolomite Formation, of Silurian age, 
forms the caprock of most of Kewaunee County. This 
formation, which forms the eastern ridges of Wisconsin, 
dips uniformly to the south and east at an angle of less 
than 1 degree (5). The western edge of the formation 
forms an escarpment along the bay of Green Bay. This 
feature is conspicuous in adjoining counties, but is partly 
covered by glacial drift in the northwestern corner of 
Kewaunee County. 

Maquoketa Shale of Ordovician age forms the caprock 
of a narrow strip bordering the bay of Green Bay at 
Dykesville. This shale is soft and has a distinctive bluish 
gray color. 
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Northeastern Wisconsin was glaciated several times. 
The Cary substage and Valders substage of the Wiscon- 
sin glacial period are considered the main source of the 
drift mantle in Kewaunee County. Glacial ice scoured the 
bedrock in some places and deposited more than 100 
feet of drift in other places. In areas where the bedrock 
is at or very near the surface there is a serious hazard of 
pollutants entering the ground water through fissures and 
crevices in the bedrock. 

The interval between the earlier Cary and the later 
Valders glacial substages was favorable for forests. Ex- 
posures of a buried forest bed along the lake bluff in 
Carlton Township and Two Creeks Township in Man- 
itowoc County have helped geologists identify and deter- 
mine the age of glacial periods. 

Glacial ice of the Cary substage entered northeastern 
Wisconsin in two lobes. One advanced in a southerly 
direction in the Fox River Valley; the other advanced in 
the Lake Michigan Basin. An extremely hilly and choppy 
area with numerous wet depressions was formed where 
the two lobes pushed against each other. This area is 


called the Kettle Moraine. It is associated with some 
large, nearly level to sloping outwash plains. The Kettle 
Moraine and the outwash plains form a belt across the 
county into the counties to the south. Soils that formed 
in Cary-age drift typically have a substratum of brown or 
yellowish brown glacial outwash sand and gravel or 
brown loam glacial till. 

Drift was deposited by the more recent Valders sub- 
stage along the western edge and in eastern portions of 
the county. The two areas are separated by Cary-age 
drift. Soils that formed in Valders-age drift typically have 
a reddish brown loam, clay loam, or clay substratum and 
are known locally as “red clays.” In some places the 
Valders-age drift is less than 5 feet thick. Soils in these 
areas typically have a subsoil of reddish brown clay loam 
or clay and a substratum of brown or yellowish brown 
loam, sandy loam, or sand and gravel. 

Long, narrow, steep-sided gravelly ridges called eskers 
were formed in Franklin and Montpelier Townships (fig. 
2). There are also some small areas of glacial lake 
sediment, primarily in Franklin. 


Figure 2.—Rodman-Casco complex, 20 to 35 percent slopes, on an esker, a unique landscape feature in some glaciated areas. 


Physiography, relief, and drainage 


The physiography of Kewaunee County is controlled 
largely by the Niagara Dolomite Formation that underlies 
most of the county. Slopes are dominantly nearly level to 
sloping. Approximately 80 percent of the county has 
slopes of less than 6 percent and about 12 percent has 
slopes of 6 to 12 percent. Generally, portions of the 
county occupied by Valders drift have the least relief. 

The steeper slopes of the county are valley sides and 
segments of the Kettle Moraine. These morainic deposits 
are extremely hilly and choppy areas with numerous de- 
pressions, some of which form small lakes. About 8 
percent of the county has slopes of more than 12 per- 
cent. , 

Lake Michigan, which borders the county on the east, 
has a mean lake elevation of 580 feet above sea level. 
The land elevation rises to about 900 feet in Lincoln and 
Montpelier Townships. 

There are five major watersheds in Kewaunee County. 
The Red River in Red River Township flows west to the 
bay of Green Bay. Sand and grave! deposits in the west- 
ern part of the township, however, suggest that glacial 
melt water once flowed southeast, forming a tributary to 
the Kewaunee River. As the glacial ice receded the pres- 
ent drainage pattern was formed. 

The Kewaunee and Ahnapee Rivers flow southeast to 
Lake Michigan. The Kewaunee River Valley is steep- 
sided and has a floor that in places is 100 feet lower 
than the adjoining uplands. The physiography of the 
valley, along with numerous sand and gravel deposits, 
suggests that the Kewaunee River carried a huge 
volume of glacial melt water from the bay of Green Bay 
to Lake Michigan. Although the valley of the Ahnapee 
River is not as conspicuous as the Kewaunee River 
Valley, it appears to have also carried glacial melt water 
to Lake Michigan. 

In the central part of West Kewaunee Township the 
Kewaunee River flows on the Niagara dolomite bedrock. 
Alluvial deposits occur along the entire length of the 
river. Organic deposits and marshes occur along both 
the Kewaunee and the Ahnapee, especially near their 
outlets into Lake Michigan. 

Scarboro Creek drains the west-central part of the 
county and is a major tributary of the Kewaunee River. 
Buck and Twin Creeks flow south and drain the southern 
part of the county. 

Several small creeks, most less than 5 miles long, 
drain the eastern part of the county along Lake Michi- 
gan. These creeks typically flow in narrow V-shaped gul- 
lies that are severely eroded in some places. 


Water supply 


Kewaunee County has abundant supplies of good 
ground and surface water. Ground water is readily availa- 
ble from the Niagara dolomite aquifer and may also be 
obtained from gravelly deposits in the glacial drift mantle. 
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Lake Michigan and the bay of Green Bay hold a great 
supply of surface water. 

Sand and gravel aquifer is more important in the 
south-central section of the county. This surficial 
outwash material is highly permeable and, therefore, very 
rapidly rechargeable. In the Niagara dolomite, which un- 
derlies most of the county, water moves through cracks, 
crevices, and fractures to provide an abundant supply to 
drilled wells. 

Hardness is a persistant problem in the quality of 
ground water. Most of the water in both the Niagara 
dolomite and gravel aquifers has a total dissolved solids 
concentration between 200 and 500 mg/liter (4). Water 
with dissolved solids above 180 mg/liter is classified as 
very hard by the U.S. Geological Survey. 


History and development 


French explorers and missionaries first visited the area 
that is now Kewaunee County in the late 1600’s. The 
area was populated by the Pottawotamee Indians who 
had an important fishing village near the present site of 
the city of Kewaunee. It was here that Jacques Vicau, a 
French trader, erected a short-lived trading post in the 
year 1795. A lumber mill operation was started in 1837 
at the mouth of the Kewaunee River, and the county was 
established in 1852. 

Lumbering was the leading industry, but agricultural 
development began in the 1850’s. Because of the ac- 
cessible location, settlers followed the lumberjacks to 
Kewaunee County earlier than in other parts of Wiscon- 
sin. Some of the first settlers came from Manitowoc 
County and neighboring states, but a large proportion 
came directly from foreign countries. Lincoln and Red 
River Townships were first settled mainly by Belgians, 
Luxemburg by Germans, West Kewaunee by Poles, and 
Carlton by Norwegians. 

As the land was cleared, the first farmers grew wheat. 
Wheat continued to be the the primary crop until the 
chinch bug reduced yields and profits around 1900, and 
a gradual switch to dairying began. Farm production has 
increased steadily, mainly because of drainage of the 
heavy wet soils and the use of commercial fertilizer. 
Today, 91 percent of the land is in farms, and dairy 
products are the largest single source of farm income. 

By 1891 rail and boat lines had made the city of 
Kewaunee an important transportation center. Lumbering 
and farming accounted for most of the economic activity, 
but manufacturing began when German woodworking 
craftsmen settled in the area in the late 1800's. Manu- 
factured products now include wood products, metal 
household furniture, and machinery. 


Transportation and industry 


_The Green Bay and Western Railroad crosses Wiscon- 
sin from Winona, Minnesota, and terminates at the city 
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of Kewaunee. This line connects Green Bay and other 
cities to main line routes to Milwaukee, Chicago, Minne- 
apolis, and St. Paul. Freight rates from Kewaunee 
County to the eastern U.S. market are generally the 
same as from Chicago. 

A branch rail line once connected with the Green Bay 
and Western at Casco Junction and ran through Algoma 
to Sturgeon Bay in Door County. This line was aban- 
doned in 1966, but portions of it have been converted to 
a bicycle trail or are used for private rail excursions. 

The county has good highway connections. Paved, 
two-lane state highways connect with cities north, west, 
and south. There is a year-round car ferry across Lake 
Michigan from Kewaunee. A well maintained network of 
paved county highways provides access to all parts of 
the county. 

In general, the economic base of Kewaunee County is 
dominated by agriculture and manufacturing. The cities 
of Algoma and Kewaunee are the centers of manufactur- 
ing. 

Algoma is dominated by wood industries. Kewaunee 
primarily produces metal products, durable goods such 
as pots and pans, farm equipment, and machine tools. 
Both cities rely heavily on rail and ferry service for the 
shipment of raw and finished products. 

In recent years, Algoma and Kewaunee have devel- 
oped growing sport fishing enterprises. 


Farming and land use 


Paul Wolske, county agricultural agent, University of Wisconsin, Co- 
operative Extension Service, helped prepare this section. 


In 1974 approximately 71 percent of the county was 
cropland, 14 percent woodland, and 6 percent other 
farmland. The remaining 9 percent was nonfarmiand. 

From 1860 to 1900 wheat was an important grain 
crop. More than 27,400 acres was harvested in 1880. 
Since then there has been a gradual increase in the 
acreage of corn, oats, and hay. 

Changes have also taken place in the number and 
size of farms and the amount of cropland. In 1900 there 
was a total of 2,100 farms and the average size was 92 
acres. By 1975 the total farms had dropped to 1,214 and 
the average size had increased to 152 acres. Total crop- 
land has declined from a high of 210,000 acres in 1950 
to 184,313 acres in 1975. This decline is partially the 
result of conversion of farmland to nonfarm uses, such 
as rural nonfarm homes, city expansion, and recreational 
development. 

Just as land use has changed, so have the types and 
kinds of livestock. The agriculture in the county now is 
centered primarily around the dairy industry. Thirty-five 
years ago, farmers produced a large number of hogs, but 
land use and cropping changes resulted in a strengthen- 
ing or specialization of the dairy enterprise and a decline 
in other livestock enterprises. In 1900 there were 31,250 
cattle, 7,900 hogs, 13,575 sheep, and 6,488 horses. By 


1977 there were 80,100 cattle, 8,000 hogs, 150 sheep, 
and only a few horses. The production of milk has in- 
creased from 5,800 pounds per cow in 1925 to 10,100 
pounds per cow in 1974. 

The increase in mechanization resulted in the de- 
crease in horses and, more importantly, a more intensive 
use of cropland. As land became more intensively used, 
soil losses increased, making the need for soil and water 
conservation more critical. 

Population changes have also produced land use 
changes. The population has increased, and so has 
urban development and the demand for more housing, 
roads, parks, and industrial development. Cropland has 
been converted to other uses, and land values have 
generally increased. 

Farm ownership is very high in the county. About 95 
percent of the farms in the county are owned by the 
farmers who work them. 


How this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. : 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to nation- 
wide uniform procedures. They drew the boundaries of 
the soils on aerial photographs. These photographs 
show trees, buildings, fields, roads, and other details that 
help in drawing boundaries accurately. The soil maps at 
the back of this publication were prepared from aerial 
photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under ‘General soil map for 
broad land use planning” and “Soil maps for detailed 
planning.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for en- 
gineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those characteris- 
tics may be modified during the survey. Data are assem- 
bled from other sources, such as test results, records, 
field experience, and state and local specialists. For ex- 
ample, data on crop yields under defined management 


are assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, woodland managers, engineers, plan- 
ners, developers and builders, home buyers, and others. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
soils. |t is named for the major soils. The soils making up 
one unit can occur in other units but in a different pat- 
tern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 
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Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
soils in any one map unit differ from place to place in 
slope, depth, drainage, and other characteristics that 
affect management. 


Descriptions of map units 


1. Kewaunee-Manawa 


Nearly level to very steep, well drained and somewhat 
poorly drained soils that have a moderately fine or fine 
textured subsoil underlain by fine textured glacial till 


This map unit consists mostly of an undulating till plain 
with small knolls, hills, and broad ridges dissected by 
streams and small drainageways. Slopes range from 0 to 
35 percent. 

This map unit covers about 18 percent of the county. 
It is about 60 percent Kewaunee soils and about 17 
percent Manawa soils. Minor soils make up the remain- 
ing 23 percent of the map unit (fig. 3). 

Kewaunee soils are gently sloping to very steep and 
are well drained. They are on small knolls, hills, and 


broad ridges dissected by streams. Typically, the surface 


Figure 3.—Relationship of soils, underlying material, and landforms in the Kewaunee-Manawa unit on the General Soil Map. 
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layer is very dark grayish brown silt loam about 7 inches 
thick. The subsoil is about 21 inches thick. It is reddish 
brown, firm silty clay loam in the upper part and reddish 
brown, firm silty clay loam in the lower part. The substra- 
tum, to a depth of about 60 inches, is reddish brown, 
firm silty clay. In some places the surface layer is silty 
clay loam or silty clay. 

Manawa soils are nearly level and gently sloping and 
are somewhat poorly drained. They are in depressions 
and drainageways. Typically, the surface layer is very 
dark gray silt loam about 9 inches thick. The subsoil is 
about 23 inches thick. It is reddish brown, mottled, firm 
silty clay loam in the upper part and reddish brown, 
mottled firm clay in the lower part. The substratum, to a 
depth of about 60 inches, is reddish brown, mottled, firm 
clay. 

Some of the minor soils in this unit are Casco, Kol- 
berg, and Poygan soils. The well drained Casco soils are 
underlain by sand and gravel outwash and are along 
streams. The well drained Kolberg soils are intermingled 
with Kewaunee soils. Kolberg soils have dolomite bed- 
rock at a depth of 20 to 40 inches. The poorly drained 
Poygan soils are in drainageways and large depressions. 

The major soils in this unit are used mainly to grow 
cultivated crops, such as corn, small grains, and le- 
gumes. Steeper soils and undrained areas of Manawa 
soils are used for pasture, woodland, or wildlife habitat. 
Erosion is the main hazard for cultivated crops on 
Kewaunee soils; wetness is the main limitation on 
Manawa soils. Erosion is a hazard if the minor Casco 
and Kolberg soils are cultivated. Poygan soils need 
drainage for dependable crop production. 

The less sloping major soils have good potential for 
crops. The more sloping soils have fair or poor potential 
for crops. 

The major soils in this unit have fair to poor potential 
for building site developments and onsite waste disposal. 
The moderately slow and slow permeability, high shrink- 
swell potential, low strength, and wetness impose severe 
limitations that are difficult and expensive to overcome. 

The potential is good for woodland on the major soils 
in this unit. This unit also has good potential for open- 
land and woodland wildlife habitat. Manawa soils have 
good potential for wetland wildlife habitat. 


2. Hortonville-Symco 


Nearly level to very steep, well drained and somewhat 
poorly drained soils that have a moderately fine textured 
subsoil underlain by medium textured glacial till 


This map unit consists mostly of a broad, undulating till 
plain with a few sloping to very steep hills and ridges. 
Slopes range from 0 to 35 percent. 

This map unit covers about 34.8 percent of the county. 
It is about 51 percent Hortonville soils and 16 percent 
Symco soils. Minor soils make up the remaining 33 per- 
cent of the map unit. 

Hortonville soils are nearly level to very steep and are 
well drained. They are on hills and broad ridges. Typical- 


ly, the surface layer is very dark grayish brown silt loam 
about 9 inches thick. The subsoil is about 28 inches 
thick. It is mostly reddish brown, firm silty clay loam in 
the upper part and reddish brown, firm clay loam in the 
lower part. The substratum, to a depth of about 60 
inches, is reddish brown, firm foam. 

Symco soils are nearly level and gently sloping and 
are somewhat poorly drained. They are in depressions 
and drainageways. Typically, the surface layer is very 
dark brown silt loam about 9 inches thick. The subsoil is 
about 19 inches thick. It is brown, mottled, firm clay loam 
in the upper part and reddish brown, mottled, firm clay 
loam in the lower part. The substratum, to a depth of 
about 60 inches, is reddish brown, mottled, friable loam. 

Some of the minor soils in this unit are Carbondale, 
Pella, and Kolberg soils. The very poorly drained Carbon- 
dale soils are in depressions where they formed in deep 
organic deposits. The poorly drained Pella soils are in 
drainageways and depressions. Kolberg soils are well 
drained and are underlain by dolomite bedrock at depths 
of 20 to 40 inches. 

The major soils in this unit are used mainly to grow 
cultivated crops such as corn, small grains, and legumes. 
Steeper soils and undrained areas of Symco soils are 
used mostly for pasture, woodland, or wildlife habitat. 
Erosion is the main hazard for cultivated crops on Hor- 
tonville soils; wetness is the main limitation on Symco 
soils. The minor Carbondale and Pella soils need drain- 
age for crop production. There is a hazard of erosion on 
Kolberg soils. 

The less sloping major soils have good potential for 
crops. The more sloping soils have fair to poor potential 
for crops. 

The Hortonville soils in this unit have fair to poor 
potential for building site developments and onsite waste 
disposal. Permeability of the Hortonville soils is on the 
low end of the moderate range and may limit the suitabil- 
ity for septic tank absorption fields. Symco soils have 
poor potential for building site developments and onsite 
waste disposal. 

The major soils in this unit have good potential for 
woodland. They have good or fair potential for openland 
and woodland wildlife habitat. Symco soils have fair po- 
tential for wetland wildlife habitat. 


3. Onaway-Solona-Hortonville 


Nearly level to very steep, weil drained and somewhat 
poorly drained soils that have a medium and moderately 
fine textured subsoil underlain by medium and moderate- 
ly coarse textured glacial till 


This map unit consists mostly of a broad, undulating till 
plain with a few very steep hills and ridges. Slopes range 
from 0 to 35 percent. 

This map unit covers about 10 percent of the county. 
It is about 23 percent Onaway soils, 13 percent Solona 
soils, and 7 percent Hortonville soils. Minor soils make 
up the remaining 57 percent of the map unit (fig. 4). 
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Figure 4.—Relationship of soils, underlying material, and landforms in the Onaway-Solona-Hortonville unit on the General Soil Map. 


Onaway soils are nearly level to sloping and are well 
drained. They are on knolls and broad ridges. Typically, 
the surface layer is very dark grayish brown loam about 
8 inches thick. The subsoil is about 20 inches thick. It is 
dark brown, friable loam in the upper part; pinkish gray, 
friable sandy loam in the middle; and reddish brown, 
friable loam in the lower part. The substratum, to a depth 
of about 60 inches, is light reddish brown, friable sandy 
loam. 

Solona soils are nearly level and gently sloping and 
are somewhat poorly drained. They are in depressions 
and drainageways. Typically, the surface layer is very 
dark brown silt loam about 9 inches thick. The subsoil is 
about 19 inches thick. It is reddish brown, mottled, friable 
loam. The substratum, to a depth of about 60 inches, is 
reddish brown, mottled, friable loam. 

Hortonville soils are nearly level to very steep and are 
well drained. They are on hills and broad ridges. Typical- 
ly, the surface layer is very dark grayish brown silt loam 
about 9 inches thick. The subsoil is about 28 inches 
thick. It is mostly reddish brown, firm silty clay loam in 
the upper part and reddish brown, firm clay loam in the 
lower part. The substratum, to a depth of about 60 
inches, is reddish brown, firm loam. 

Some of the minor soils in this unit are Angelica, 
Boyer, Carbondale, Pella, Symco, and Zurich soils. The 
poorly drained Angelica and Pella soils are in drain- 


ageways and depressions. Most of the well drained 
Boyer and Zurich soils occur in a complex with Horton- 
ville soils on morainic ridges and hills. Boyer soils are 
underlain by sand and gravel; Zurich soils are underlain 
by silty and sandy lake sediment. The very poorly 
drained Carbondale soils occupy depressions and drain- 
ageways. They formed in organic deposits. The some- 
what poorly drained Symco soils occupy drainageways 
and depressions. 

The major soils in this unit are used mainly to grow 
cultivated crops such as corn, small grains, and legumes. 
Steeper soils and undrained areas of Solona soils are 
used for pasture, woodland, and wildlife habitat. Erosion 
is the main hazard for cultivated crops on Onaway and 
Hortonville soils. Wetness is the main limitation on 
Solona soils. There is a hazard of erosion on the minor 
Boyer and Zurich soils if they are cultivated. Angelica, 
Carbondale, Pella, and Symco soils need drainage for 
dependable crop production. 

Where adequate erosion control and drainage meas- 
ures are established, the less sloping major soils have 
good potential for farming. The steeper soils have fair or 
poor potential for farming. 

The well drained soils in this unit have good to poor 
potential for building site developments and onsite waste 
disposal. The wet soils have fair potential for these uses. 
Permeability of the Hortonville soils is on the low end of 
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the moderate range and may limit the suitability for 
septic tank absorption fields. 

The major soils in this unit have good potential for 
woodland. They have good or fair potential for openiand 
and woodland wildlife habitat. Solona soils have fair po- 
tential for wetland wildlife habitat. 


4. Waymor-Lamartine-Pella 


Nearly level to very steep and well drained, somewhat 
poorly drained, or poorly drained soils that have a 
medium and moderately fine textured subsoil underlain 
by medium textured glacial till 


This map unit consists of a broad, undulating till plain 
with a few very steep hills and ridges. Slopes range from 
0 to 35 percent. 

This map unit covers about 11 percent of the county. 
It is about 58 percent Waymor soils, 10 percent Lamar- 
tine soils, and 9 percent Pella soils. Minor soils make up 
the remaining 23 percent of the map unit (fig. 5). 

Waymor soils are nearly level to very steep and are 
well drained. They are on knoils, hills, and broad ridges. 
Typically, the surface layer is very dark gray silt loam 
about 7 inches thick. The subsurface layer is about 8 
inches thick. It is dark brown and brown silt loam. The 


subsoil is about 23 inches thick. It is mostly dark brown 
and reddish brown, firm silty clay loam in the upper part 
and reddish brown, firm clay loam and loam in the lower 
part. The substratum, to a depth of about 60 inches, is 
brown, friable loam. 

Lamartine soils are nearly level and gently sloping and 
are somewhat poorly drained. They are in depressions 
and drainageways. Typically, the surface layer is about 
13 inches thick. It is very dark gray silt loam in the upper 
part and brown, mottled silt loam in the lower part. The 
subsoil is about 20 inches thick. The upper part is dark 
brown, mottled, very friable silt loam and the lower part 
is dark brown and brown, mottled, friable loam. The 
substratum, to a depth of about 60 inches, is light brown, 
mottled, massive, loam. 

Pella soils are nearly level, poorly drained soils in 
depressions and drainageways. Typically, the surface 
layer is black silt loam about 14 inches thick. The subsoil 
is about 16 inches thick. It is dark gray, friable silt loam 
in the upper part and gray, friable loam in the lower part. 
The substratum, to a depth of about 60 inches, is light 
brown, mottled firm loam. 

Some of the minor soils in this unit are Boyer, Carbon- 
dale, Casco, Cathro, and Zurich soils. The well drained 


Figure 5.—Relationship of soils, underlying material, and landforms in the Waymor-Lamartine-Pella unit on the General Soil Map. 
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Boyer and Casco soils are intermingled with Waymor 
soils. They are underlain by sand and gravel. The well 
drained Zurich soils are underlain by silty and sandy lake 
sediment. Carbondale and Cathro soils formed in organic 
deposits in depressions. 

The major soils in this unit are used mainly to grow 
cultivated crops such as corn, small grains, and legumes. 
The steeper soils and undrained Lamartine and Pella 
soils are used for pasture, woodland, and wildlife habitat. 
Erosion is the main hazard for growing cultivated crops 
on Waymor soils; wetness is the main limitation on La- 
martine and Pella soils. There is a hazard of erosion if 
the minor Boyer, Casco, and Zurich soils are cultivated. 
Carbondale and Cathro soils need drainage for depend- 
able crop production. 

lf adequate erosion control and drainage measures are 
established, the less sloping major soils have good po- 
tential for farming. The potential for farming is fair or 
poor on the steeper soils. 

The well drained Waymor soils that are less sloping 
have good or fair potential for building site developments 
and onsite waste disposal. The wet soils in this unit have 
fair to poor potential or are unsuited for such uses. 

The major soils in this unit have good potential for 
woodland and good or fair potential for openiand and 
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woodland wildlife habitat. Lamartine and Pella soils have 
fair or good potential for wetland wildlife habitat. 


5. Kolberg-Namur-Longrie 


Nearly level to moderately steep, well drained soils that 
have a fine to medium textured subsoil underlain by 
dolomite bedrock 


This map unit consists of broad, undulating till plains 
or outwash plains with a.few sloping and moderately 
steep hills and ridges. Slopes range from 1 to 20 per- 
cent. 

This map unit covers about 6 percent of the county. It 
is about 19 percent Kolberg soils, 15 percent Namur 
soils, and 8 percent Longrie soils. Minor soils make up 
the remaining 58 percent of the map unit (fig. 6). 

Kolberg soils are nearly level to sloping and are well 
drained. They are on knolls and broad ridges. Typically, 
the surface layer is very dark grayish brown silt loam 
about 3 inches thick. The subsurface layer is pinkish 
gray silt loam about 3 inches thick. The subsoil is about 
25 inches thick. It is mostly reddish brown, firm silty clay 
in the upper part and reddish brown, firm clay in the 
pie part. Dolomite bedrock is at a depth of about 31 
inches. 


Figure 6.—Relationship of soils, underlying material, and landforms in the Kolberg-Namur-Longrie unit on the General Soil Map. 
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Namur soils are nearly level to moderately steep and 
are well drained. They are on knolls, hills, and ridges. 
Typically, the surface layer is very dark brown loam 
about 5 inches thick. The subsoil is brown loam about 2 
inches thick. Dolomite bedrock is at a depth of about 7 
inches. 

Longrie soils are gently sloping, well drained soils on 
knolls and ridges. Typically, the surface layer is very dark 
grayish brown loam about 7 inches thick. The subsoil is 
about 17 inches thick. It is dark brown and brown, very 
friable and friable loam in the upper part; reddish brown, 
firm sandy clay loam in the middle; and reddish brown, 
friable loam in the lower part. The substratum, to a depth 
of about 28 inches, is brown, friable loam. Dolomite 
bedrock is at a depth of about 28 inches. 

Some of the minor soils in this unit are Bonduel, Hor- 
tonville, Kolberg Variant, and Onaway soils. The some- 
what poorly drained Bonduel soils occupy drainageways 
and depressions and have dolomite bedrock at a depth 
of 20 to 40 inches. The well drained Hortonville and 
Onaway soils are intermingled with the major soils in this 
unit. They are underlain by till and are not underlain by 
dolomite bedrock within a depth of 60 inches. The Kol- 
berg Variant soils are well drained and have dolomite 
bedrock at a depth of 12 to 20 inches. They are com- 
monly associated with Kolberg soils. Also included are 
outcrops of dolomite bedrock commonly near areas of 
Namur soils. 

Kolberg and Longrie soils are used mainly to grow 
Cultivated crops such as corn, small grains, and legumes. 
The very shallow Namur soils are used for pasture, 
woodland, and wildlife habitat. Erosion and droughtiness 
are the main hazard for farming. 

Where adequate erosion control and moisture reten- 
tion measures, such as surface mulch, are used, the 
Kolberg and Longrie soils have good potential for farm- 
ing. Namur soils have poor potential for farming. 

The major soils in this unit have fair to poor potential 
for building site developments and onsite waste disposal 
because dolomite is close to the surface. 

The potential for woodland and for openland and 
woodland wildlife habitat is good on Kolberg and Longrie 
soils and poor on Namur soils. The major soils in this 
unit have very poor potential for wetland wildlife habitat. 


6. Casco-Boyer 


Nearly level to very steep, well drained soils that have a 
medium to coarse textured subsoil underlain by coarse 
textured sediment 


This map unit consists of broad outwash plains and 
stream terraces with some very steep morainic hills and 
ridges. Slopes range from 0 to 35 percent. 

This map unit covers about 13 percent of the county. 
It is about 27 percent Casco soils and 8 percent Boyer 
soils. Minor soils make up the remaining 65 percent of 
the unit. 

Casco soils are nearly level to very steep and are well 
drained. They are on outwash plains and terraces and 
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very steep morainic hills and ridges. Typically, the sur- 
face layer is dark brown sandy loam about 7 inches 
thick. The subsoil is dark reddish brown, friable loam 
about 11 inches thick. The substratum, to a depth of 
about 60 inches, is brown, loose sand and gravel. 

Boyer soils are nearly level to very steep and are well 
drained. They are on knalls, hills, and ridges. Typically, 
the surface layer is very dark grayish brown loamy sand 
about 10 inches thick. The subsurface layer is yellowish 
brown loamy sand about 4 inches thick. The subsoil is 
about 22 inches thick. It is dark yellowish brown, loose 
loamy sand in the upper part; reddish brown, friable 
sandy loam in the middle; and yellowish brown, very 
friable loamy sand in the lower part. The substratum, to 
a depth of about 60 inches, is yellowish brown, loose 
sand and sand and gravel. 

Some of the minor soils in this unit are Carbondale, 
Dresden, Fabius, Markey, Matherton, Menominee Vari- 
ant, Mussey, Oakville, and Waymor soils. The well 
drained Dresden, Menominee Variant, and Oakville soils 
are intermingled with Casco and Boyer soils. Dresden 
soils have 20 to 40 inches of loamy material over sand 
and gravel. Menominee Variant soils have 20 to 40 
inches of sand over gravelly sand. Oakville soils are 
sandy throughout. Carbondale and Markey soils occupy 
large depressions and some flood plains along major 
streams. They formed in organic deposits. The some- 
what poorly drained Fabius and Matherton soils occupy 
drainageways and depressions in outwash plains. The 
well drained Waymor soils occupy low hills on till plains. 

The major soils in this unit are used mainly to grow 
cultivated crops such as corn, small grains, and legumes. 
Steeper soils are used for pasture, woodland, and wild- 
life habitat. Erosion and droughtiness are the main haz- 
ards for farming. 

Where adequate erosion control and moisture reten- 
tion measures, such as surface mulches, are used, the 
less sloping major soils have good or fair potential for 
farming. The steeper soils have fair or poor potential for 
farming. 

The less sloping major soils have good potential for 
building site developments and onsite waste -disposal. 
Because of the very rapid permeability in the substratum, 
however, there is a danger of ground water contamina- 
tion from septic tanks. Steeper soils have fair or poor 
potential for these uses. 

The potential is good for woodland on the major soils. 
The potential is fair for openland and woodland wildlife 
habitat and very poor for wetland habitat. 


7. Carbondale-Cathro-Markey 


Nearly level, very poorly drained organic soils underlain 
by organic layers or by loamy and sandy sediment 


This map unit consists of broad lake plains and small 
depressions in till plains, outwash plains, and drain- 
ageways. Slopes range from 0 to 2 percent. 

This map unit covers about 7 percent of the county. It 
is about 50 percent Carbondale soils, 17 percent Cathro 
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soils, and 15 percent Markey soils. Minor soils make up 
the remaining 18 percent of the unit. 

In a typical Carbondale soil, the organic layers are 
black muck about 27 inches thick, underlain to a depth 
of about 60 inches by black mucky peat. 

‘In a typical Cathro soil, the organic layers are black 
muck about 25 inches thick. The substratum, to a depth 
of about 60 inches, is gray silty clay loam in the upper 
part and dark reddish gray loam and silt loam in the 
lower part. 

In a typical Markey soil, the organic layers are black 
muck about 20. inches thick over dark reddish brown 
muck 6 inches thick. The substratum, to a depth of 
about 60 inches, is gray, loose, fine sand. 

Some of the minor soils in this unit are the poorly 
drained and very poorly drained Bach and Roscommon 
soils. Bach soils formed in loamy material underlain by 
stratified silt and very fine sand. Roscommon soils are 
sandy throughout. 

The major soils in this unit are used mainly for wood- 
land, wildlife habitat, and aesthetic purposes. Wetness is 
the main limitation for most uses. 

Unless drained, the major soils have poor potential for 
farming. Because the water table is at or near the sur- 
face, these soils have poor potential for building site 
developments and onsite waste disposal. 

The major soils in this unit have fair potential for 
woodland, but wetness limits the number of adapted 
species and their growth rate. The potential is poor for 
openland and woodland wildlife habitat and fair or good 
for wetland wildlife habitat. 


8. Wainola-Oakville 


Nearly level to sloping, somewhat poorly drained and 
well drained soils that have a coarse textured subsoil 
underlain by coarse textured sediment 


This map unit consists of narrow depressions, beach 
ridges, and sand dunes on lake and outwash plains. 
Slopes range from 0 to 12 percent. 

This map unit covers about 0.2 percent of the county. 
It is about 20 percent Wainola soils and 12 percent 
Oakville soils. Minor soils make up the remaining 68 
percent of the unit. 

Wainola soils are nearly level and gently sloping and 
are somewhat poorly drained. They are in depressions 
on lake plains and outwash plains and on lake beaches. 
Typically, the surface layer is very dark grayish brown 
loamy fine sand about 6 inches thick. The subsurface 
layer is about 7 inches thick. It is dark grayish brown, 
loamy fine sand in the upper 3 inches and light gray fine 
sand in the lower 4 inches. The subsoil is about 16 
inches thick. It is dark yellowish brown, mottled, very 
friable fine sand in the upper part; yellowish brown, mot- 
tled, friable fine sand in the middie; and yellowish brown, 
mottled, loose fine sand in the lower part. The substra- 
tum, to a depth of about 60 inches, is grayish brown, 
loose fine sand. : 


SOIL SURVEY 


Oakville soils are nearly level to sloping and are well 
drained. They are on sand dunes and beach ridges of 
lake plains. Typically, the surface layer is dark brown 
loamy fine sand about 7 inches thick. The subsoil is 
about 15 inches thick. It is brown and strong brown in 
the upper part and reddish yellow in the lower part. It is 
loose, fine sand throughout. The substratum, to a depth 
of about 60 inches, is reddish yellow, loose fine sand. 

Some of the minor soils in this unit are Angelica and 
Carbondale soils and Udorthents, 25 to 50 percent 
slopes. The poorly drained Angelica soils occupy drain- 
ageways and depressions. Carbondale soils formed in 
organic deposits and occupy depressions. The Udorth- 
ents occupy lake bluffs and side slopes along drain- 
ageways. , 

The major soils in this unit are used mainly for pasture, 
woodland, or wildlife habitat. Droughtiness and erosion 
are the main hazards for farming Oakville soils; wetness 
is the main limitation on Wainola soils. Wetness is also 
the main limitation on the minor Angelica and Carbon- 
dale soils. Erosion is the main hazard on Udorthents, 25 
to 50 percent slopes. 

If irrigated, Oakville soils have good potential for 
crops. If adequately drained, Wainola soils have fair po- 
tential for crops. 

Oakville soils have good potential for building site de- 
velopments and poor potential for onsite waste disposal. 
They are suited for septic tank absorption fields, but 
there is a danger of ground water pollution because of 
rapid permeability. The wet Wainola soils have fair po- 
tential for building site developments and onsite waste 
disposal. 

The potential is fair or good for woodland. 

The well drained Oakville soils have fair potential for 
openland and woodland wildlife habitat and very poor 
potential for wetland wildlife habitat. Wainola soils have 
fair potential for woodland wildlife habitat and poor po- 
tential for wetland wildlife habitat. 


Soil maps for detailed planning 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and po- 
tential of a soil for specific uses. They also can be used 
to plan the management needed for those uses. More 
information on each map unit, or soil, is given under 
“Use and management of the soils.”’ 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil, a brief description of the soil 
profile, and a listing of the principal hazards and limita- 
tions to be considered in planning management. Some 
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of the methods described for overcoming soil hazards 
and limitations are controlled by local and state ordin- 
ances that should be referred to before construction. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in composi- 
tion, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, wetness, degree of erosion, and other charac- 
teristics that affect their use. On the basis of such differ- 
ences, a soil series is divided into so// phases. Most of 
the areas shown on the detailed soil maps are phases of 
soil series. The name of a soil phase commonly indi- 
cates a feature that affects use or management. For 
example, Casco sandy loam, 0 to 2 percent slopes, is 
one of several phases in the Casco series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The pat- 
tern and proportion of the soils are somewhat similar in 
all areas. Casco-Rodman complex, 2 to 6 percent 
slopes, is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 
ment of the soils in the map unit. The included soils are 
identified in each map unit description. Some small areas 
of strongly contrasting soils are identified by a special 
symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, gravel is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

Table 3 gives the acreage and proportionate extent of 
each map unit. Other tables (see ““Summary of tables’’) 
give properties of the soils and the limitations, capabili- 
ties, and potentials for many uses. The Glossary defines 
many of the terms used in describing the soils. 


Soil descriptions 


AdA—Allendale loamy fine sand, 0 to 3 percent 
slopes. This nearly level and gently sloping, somewhat 
poorly drained soil is on plane and concave slopes in 
depressions on lake plains and till plains. Individual 
areas are irregular in shape and range from 3 to 40 
acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy fine sand about 9 inches thick. The subsoil is 
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about 23 inches thick. It is dark brown and brown, mot- 
tled, very friable fine sand in the upper part; reddish 
brown, mottled, friable sandy loam in the middle; and 
reddish brown, firm mottled, silty clay in the lower part. 
The substratum, to a depth of about 60 inches, is red- 
dish brown, mottled, firm silty clay. 

Included with this soil in mapping are small areas of 
Wainola and Wauseon soils. Wainola soils occupy similar 
positions on the landscape. They are somewhat poorly 
drained and sandy throughout. Wauseon soils are very 
poorly drained and are lower. They formed in loamy 
material underlain by clay. Included areas make up 5 to 
10 percent of the unit. 

Water and air move through the upper part of this 
Allendale soil at a rapid rate and through the lower part 
at a slow rate. Surface runoff is slow. Available water 
capacity is low. Natural fertility is low. Organic matter 
content of the surface layer is moderately low or moder- 
ate. Root development is restricted by a seasonal high 
water table at a depth of 0.5 to 1.5 feet. 

Most areas are farmed. The potential is fair for culti- 
vated crops, hay, pasture, and trees. The potential is fair 
for engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops where artificial drainage is pro- 
vided. Surface drainage is effective in removing excess 
surface water. Tile may be effective if placed in the 
clayey substratum. If placed in the sandy subsoil the 
sand could plug the tile unless protected by a suitable 
filter. Diversions and grassed waterways are used to 
control runoff from adjacent slopes. In dry years when 
the seasonal water table is low, crop yields are limited by 
the low available water capacity. Soil blowing may also 
be a problem. Windstrips, windbreaks, conservation til- 
lage, and crop rotation can decrease soil blowing. 

lf drained, this soil is moderately suited to pasture or 
hay. Fertilization, renovation, controlled grazing, and re- 
stricted use during wet periods help to keep the soil and 
plant cover in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation 
which interferes with natural regeneration following har- 
vest. This vegetation can be controlled by herbicides or 
mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table and slow 
permeability in the substratum. These problems can per- 
haps be overcome by building a filtering mound of suit- 
able material, and by installing tile drains outside the 
field to lower the seasonal water table and intercept 
subsurface seepage from surrounding slopes. This soil is 
poorly suited to dwellings with or without basements 
because of the seasonal high water table, low strength, 
and high shrink-swell potential. The seasonal water table 
can perhaps be lowered by placing drains around foun- 
dation footings and using gravity or sump outlets. Prob- 
lems caused by the low strength and high shrink-swelt 
potential can perhaps be overcome by placing a layer of 
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coarse material, such as sand and gravel, under the 
footings and concrete slab. 

This soil is in capability unit IIlw-6 and woodland suit- 
ability subclass 30. 


Ax—Angelica silt loam. This nearly level, poorly 
drained soil is on plane and concave slopes in depres- 
sions on till plains. It is subject to frequent flooding for 
long periods. Individual areas are irregular in shape and 
range from 3 to 50 acres in size. 

Typically, the surface layer is black silt loam about 6 
inches thick. The subsoil is about 15 inches thick. It is 
grayish brown, mottled, very friable silt loam in the upper 
part and reddish brown, mottled, friable loam in the lower 
part. The substratum, to a depth of about 60 inches, is 
brown, mottled, friable loam. In some places the substra- 
tum is gravelly loam or sandy loam. 

Included with this soil in mapping are small areas of 
Cathro soils that occupy lower areas in the landscape. 
These Cathro soils have 16 to 50 inches of organic 
deposits over mineral soil. Also included are some small 
areas of Solona soils that are somewhat poorly drained 
and are higher. Also included are some small areas 
where the substratum is gravel. Included areas make up 
5 to 10 percent of the unit. 

Water and air move through this Angelica soil at a 
moderately slow rate. Surface runoff is slow. Available 
water capacity is high. Natural fertility is medium. Organic 
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matter content of the surface layer is moderate or mod- 
erately low. Roots are restricted by the seasonal high 
water table within 1 foot of the surface. 

Some areas are drained and farmed. Undrained areas 
are used for wildlife habitat. This soil has good potential 
for cultivated crops, hay, and pasture and fair potential 
for trees. It has poor potential for most engineering uses. 
It has good potential for wetland wildlife habitat (fig. 7). 

This soil is suited to corn, small grain, and other culti- 
vated crops if drainage is provided. Surface and tile 
drainage are effective in removing excess water. Diver- 
sions and grassed waterways are used to control runoff 
from adjacent slopes. 

If drained, this soil is suited to pasture and hay. Fertil- 
ization, renovation, controlled grazing, and restricted use 
during wet periods help to keep the soil and plant cover 
in good condition. 

This soil is suited to woodland. Wetness generally 
makes it necessary to plant by hand or machine on 
prepared ridges if natural regeneration is unreliable. 
Large, vigorous nursery stock is essential. Harvest is 
frequently limited to when the soil is frozen. Harvest by 
clear-cut or area-selection methods can reduce windth- 
row of the remaining trees. Competing vegetation that 
interferes with natural regeneration following harvest can 
be controlled by herbicides or mechanical removal. 


Figure 7.—Pond dug in Angelica silt loam. 
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Because of the high water table and flooding, this soil 
is poorly suited to septic tank absorption fields and 
dwellings with or without basements. 

This soil is in capability unit Ilw-1 drained and Viw-1 
undrained. It is in woodland suitability subclass 4w. 


Ba~—Bach silt loam. This nearly level, poorly drained 
soil is on plane slopes in depressions on lake plains. It is 
frequently flooded for long periods. Individual areas are 
irregular in shape and range from 5 to 60 acres in size. 

Typically, the surface layer is black and very dark gray 
silt loam about 10 inches thick. The subsoil, about 4 
inches thick, is dark gray, very friable very fine sandy 
loam. The substratum, to a depth of about 60 inches, is 
multicolored, stratified silt and very fine sand. In some 
places the subsoil is silt loam or fine sandy loam. Thin 
layers of silty clay loam occur in the substratum in some 
places. 

Included with this soil in mapping are small areas of 
Kibbie and Shiocton soils. These soils are somewhat 
poorly drained and are higher on the landscape. Kibbie 
soils also have more clay in the subsoil. Also included 
are some areas where the subsoil is silty clay loam. 
Included areas make up 10 to 15 percent of the unit. 

Water and air move through this Bach soil at a moder- 
ate rate. Surface runoff is very slow, and available water 
capacity is high. The substratum is moderately alkaline 
and calcareous. Natural fertility is medium and organic 
matter content of the surface layer is moderate or mod- 
erately low. Roots are restricted by the seasonal high 
water table within 1 foot of the surface. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. The potential is 
poor for most engineering uses. It is good for wetland 
wildlife habitat. 

This soil is suited to corn, small grain, and other culti- 
vated crops where artificial drainage is provided. Surface 
drains and deep ditches can help remove excess water. 
There is, however, a hazard of silt and very fine sand 
filling the bottom of drainage ditches. Tile drains are 
generally not recommended because of the tendency of 
silt and very fine sand to plug tile lines. This may be 
prevented by placing a filter over the tile. Diversions and 
grassed waterways are used to control runoff from adja- 
cent slopes. 

If drained, this soil is suited to pasture and hay. Fertil- 
ization, renovation, controlled grazing, and restricted use 
during wet periods help to keep the soil and plant cover 
in good condition. 

This soil is suited to woodland. Wetness generally 
makes it necessary to plant by hand or machine on 
prepared ridges if natural regeneration is unreliable. 
Large, vigorous nursery stock is essential. Harvest is 
frequently limited to when the soil is frozen. Harvest by 
clear-cut or area-selection methods can reduce windth- 
row of the remaining trees. Competing vegetation that 
interferes with natural regeneration following harvest can 
be controlled by herbicides or mechanical removal. 
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Because of the high water table and flooding, this soil 
is poorly suited to septic tank absorption fields and 
dwellings with or without basements. 

This soil is in capability unit Ilw-6 drained and Viw-1 
undrained. It is in woodland suitability subclass 2w. 


Bn—Bonduel loam. This nearly level, somewhat 
poorly drained, moderately deep soil is on plane and 
concave slopes in depressions and drainageways on till 
plains. It is subject to rare flooding. Individual areas are 
elongated in shape and range from 3 to 30 acres in size. 

Typically, the surface layer is very dark brown loam 
about 6 inches thick. The subsoil is about 18 inches 
thick. It is dark yellowish brown, friable loam in the upper 
part; reddish brown, mottled, friable foam in the middle; 
and reddish brown, mottled, friable fine sandy loam in 
the lower part. The substratum, about 5 inches thick, is 
light brown, mottled, friable sandy loam. Dolomite bed- 
rock is at a depth of about 30 inches. 

Included with this soil in mapping are small areas of 
Kolberg, Longrie, Ruse, and Solona soils. Kolberg and 
Longrie soils are higher and are well drained. Ruse soils 
are lower, are poorly drained, and have bedrock at a 
depth of 10 to 20 inches. Solona soils occupy landscape 
positions similar to those of the Bonduel soil but do not 
have bedrock within a depth of 60 inches. Also included 
are small areas where bedrock outcrops at the surface, 
areas where bedrock is less than 20 inches deep, and 
areas where bedrock is at a depth of 40 to 60 inches. 
Included areas make up 5 to 15 percent of the unit. 

Water and air move through this Bonduel soil at a 
moderate rate. Surface runoff is slow. Available water 
capacity is low.- Natural fertility is medium, and organic 
matter content of the surface layer is moderate. Roots of 
most crops are restricted by a seasonal high water table 
at a depth of 1 to 3 feet and by the dolomite bedrock at 
a depth of 20 to 40 inches. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, and pasture and fair for trees. It is fair 
for most engineering uses. 

If drained, this soil is suited to corn, small grain, and 
other cultivated crops. The depth to the dolomite bed- 
rock limits the kind of drainage that can be used. Where 
bedrock is at sufficient depth, surface and tile drains can 
help remove excess water. Diversions, tiling, and 
grassed waterways are used to control runoff and seep- 
age from adjacent slopes. 

In dry years when the seasonal high water table is low, 
crop yields are limited by the low available water capac- 
ity. Conservation tillage and crop rotation can help main- 
tain the productive capacity of this soil. 

This soil is suited to pasture and hay. Drainage, fertil- 
ization, renovation, controlied grazing, and restricted use 
during wet periods help to keep the soil and plant cover 
in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
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This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table, flooding, 
and the dolomite bedrock at a depth of 20 to 40 inches. 
These problems can perhaps be overcome by building a 
filtering mound of suitable material and by installing tile 
drains outside the field to lower the seasonal water table 
and intercept subsurface seepage from surrounding 
slopes. This soil is moderately suited to dwellings without 
basements, but the seasonal high water table and rare 
flooding may cause a wetness problem. This problem 
can perhaps be overcome by lowering the seasonal high 
water table with tile drains placed around foundation 
footings using gravity or sump outlets. This soil is poorly 
suited to dwellings with basements because of the sea- 
sonal high water table, flooding, and the bedrock at a 
depth of 20 to 40 inches. These problems can perhaps 
be overcome by lowering the seasonal high water table 
with tile drains placed around foundation footings using 
gravity or sump outlets. Building designs should take into 
account the depth to bedrock. 

This soil is in capability unit Ilw-3 and woodland suit- 
ability subclass 30. 


Bo—Borosaprists. These nearly level, poorly drained 
soils are in marshy areas adjacent to major streams, 
ponds, or lakes on till plains or outwash plains. These 
soils are flooded most of the year. Individual areas that 
are adjacent to lakes or streams are elongated in shape 
and range from 5 to 100 acres in size. Areas in marshy 
depressions are rounded in shape and range from 3 to 
10 acres in size. 

Typically, these soils consist of organic deposits that 
are underlain by mineral soil material or marl. 

Included with these soils in mapping are small areas of 
Carbondale, Cathro, and Fluvaquent soils that are slight- 
ly higher on the landscape. These soils are not flooded 
as frequently as Borosaprists. Carbondale soils have or- 
ganic deposits to a depth of more than 51 inches. 
Cathro soils have organic deposits to a depth of 16 to 51 
inches and are underlain by loamy soil material. Fluva- 
quents are poorly drained or very poorly drained and 
consist of stratified alluvial deposits that have a wide 
range in texture. 

The important soil properties and qualities of these 
Borosaprists are too variable to rate. Surface runoff is 
ponded. 

- These soils remain in wetland vegetation. The poten- 
tial is poor for crops, trees, and most engineering uses. It 
is good for wetiand wildlife habitat. 

These soils are generally unsuited to agricultural or 
woodland uses and to dwellings and septic tanks. Most 
areas are not practical to drain because of their low 
position in the landscape and a lack of suitable outlets. 
They provide excellent habitat for waterfowl and fur- 
bearing animals. They also provide fish spawning areas 
and filter pollutants from the surface runoff from adjoin- 
ing uplands. 


SOIL SURVEY 


These soils are in capability unit Villw-15. They are not 
assigned to a woodland suitability subclass. 


BrB—Boyer loamy sand, 1 to 6 percent slopes. 
This nearly level and gently sloping, well drained soil is 
on convex slopes of knolls and on outwash plains. Indi- 
vidual areas are irregular in shape and range from 3 to 
100 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy sand about 10 inches thick. The subsurface is 
yellowish brown loamy sand about 4 inches thick. The 
subsoil is about 22 inches thick. It is dark yellowish 
brown, loose loamy sand in the upper part; reddish 
brown, friable sandy loam in the middle; and yellowish 
brown very friable loamy sand in the lower part. The 
substratum, to a depth of about 60 inches, is yellowish 
brown, loose sand and sand and gravel. 

Included with this soil in mapping are small areas of 
Casco, Oakville, and Rodman soils that occupy similar 
landscape positions. Casco soils have a thinner subsoil 
that contains more clay. Oakville and Rodman soils have 
less clay in the subsoil. Rodman soils have more gravel. 
Also included are small areas of Boyer soils with slopes 
of more than 6 percent. Included areas make up 5 to 10 
percent of the unit. 

Water and air move through the subsoil of this Boyer 
soil at a moderately rapid rate and through the substra- 
tum at a very rapid rate. Surface runoff from cultivated 
areas is slow. Available water capacity is low. Natural 
fertility is low. Organic matter content of the surface 
layer is moderate to low. 

Most areas are farmed. The potential is fair for culti- 
vated crops, hay, pasture, and trees. It is good for most 
engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. In most years, yields are limited 
by the low available water capacity. There is a moderate 
soil blowing hazard. Crop rotation, conservation tillage, 
windstrips, and windbreaks help to control blowing and 
maintain the productive capacity of this soil. Returning 
crop residues and applying manure help to decrease 
erosion and improve fertility. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during dry periods help to keep 
the plant cover and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is suited to septic tank absorption fields and 
dwellings with or without basements, but there is a 
danger of ground water contamination by septic tank 
effluent. The substratum of this soil is a good source of 
sand and gravel. 

This soil is in capability unit Ills-4 and woodland suit- 
ability subclass 3s. 
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BrC—Boyer loamy sand, 6 to 12 percent slopes. 
This sloping, well drained soil is on convex slopes of 
broad ridges on outwash plains. Individual areas are 
elongated in shape and range from 3 to 40 acres in size. 

Typically, the surface layer is dark grayish brown 
loamy sand about 7 inches thick. The subsurface layer is 
yellowish brown loamy sand about 4 inches thick. The 
subsoil is about 20 inches thick. It is dark yellowish 
brown, loose loamy sand in the upper part; reddish 
brown, friable sandy loam in the middle; and yellowish 
brown, very friable loamy sand in the lower part. The 
substratum, to a depth of about 60 inches, is yellowish 
brown, loose sand and sand and gravel. 

Included with this soil in mapping are small areas of 
Casco, Oakville, and Rodman soils that occupy similar 
landscape positions. Casco soils have a thinner subsoil 
that contains more clay. Oakville and Rodman soils have 
less clay in the subsoil. Rodman soils have more gravel. 
Also included are some small gently sloping and moder- 
ately steep Boyer soils and severely eroded Boyer soils. 
Included areas make up 5 to 10 percent of the unit. 

Water and air move through the subsoil of this Boyer 
soil at a moderately rapid rate and through the substra- 
tum at a very rapid rate. Surface runoff from cultivated 
areas is medium. Available water capacity is low. Natural 
fertility is low. Organic matter content of the surface 
layer is moderate to low. 

Some areas are farmed. The potential is fair for culti- 
vated crops, hay, pasture, and trees. It is good for most 
engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. In most years, yields are limited 
by the low available water capacity. There is a moderate 
erosion and soil blowing hazard. Conservation tillage, 
crop rotation, contour farming, contour stripcropping, 
grassed waterways, windstrips, and windbreaks can 
reduce soil blowing and erosion. Returning crop residues 
and applying manure help to decrease erosion and im- 
prove fertility. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during dry periods help to keep 
the plant cover and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is moderately suited to septic tank absorption 
fields and to dwellings with or without basements. Slope 
is a problem, but it can be overcome by land leveling or 
shaping. There is a problem of ground water contamina- 
tion by septic tank effluent. The substratum of this soil is 
a good source of sand and gravel. 

This soil is in capability unit Ille-12 and woodland suit- 
ability subclass 3s. 
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BrE—Boyer loamy sand, 20 to 35 percent slopes. 
This steep and very steep, well drained soil is on convex 
slopes on escarpments at the edge of outwash plains, 
terraces, and eskers. Individual areas are elongated in 
shape and range from 5 to 20 acres in size. 

Typically, the surface layer is dark grayish brown 
loamy sand about 5 inches thick. The subsurface layer is 
yellowish brown loamy sand about 3 inches thick. The 
subsoil is about 16 inches thick. It is dark yellowish 
brown, loose loamy sand in the upper part; reddish 
brown, friable sandy loam in the middle; and yellowish 
brown, very friable loamy sand in the lower part. The 
substratum, to a depth of about 60 inches, is yellowish 
brown, loose sand and sand and gravel. 

Included with this soil in mapping are small areas of 
Oakville and Rodman soils that occupy similar landscape 
positions. Oakville and Rodman soils have less clay in 
the subsoil than Boyer soils. Rodman soils have more 
gravel. Also included are some small areas of moderate- 
ly steep Boyer soils. Included areas make up 5 to 15 
percent of the unit. 

Water and air move through the subsoil of this Boyer 
soil at a moderately rapid rate and through the substra- 
tum at a very rapid rate. Surface runoff from cultivated 
areas is rapid, and available water capacity is low. Natu- 
ral fertility is low. The organic matter content of the 
surface layer is moderate to low. 

Most areas are in woodland, and a few areas are 
farmed. The potential is poor for cultivated crops, hay, 
and pasture. It is fair for trees and poor for most engi- 
neering uses. 

This soil is generally unsuited to farming because of 
very steep slopes. There is a severe erosion hazard, and 
yields in most years are limited by the low available 
water capacity. 

This soil is suited to woodland. Soil-related forest man- 
agement problems are associated with steepness of 
slope or plant competition following harvest. Contour 
planting of trees and careful location of skid roads during 
harvest can minimize erosion. Seedling survival on 
steeper slopes facing south or west can be increased by 
careful planting of vigorous planting stock. Competing 
vegetation that interferes with natural regeneration fol- 
lowing harvest can be controlled by herbicides or me- 
chanical removal. Skidding operations may expose suffi- 
cient mineral soil to allow adequate regeneration. 

This soil is poorly suited to septic tank absorption 
fields and dwellings with or without basements because 
of steep and very steep slopes. This problem can be 
overcome by land leveling or shaping. There is a danger 
of ground water contamination by septic tank effluent. 
The substratum of this soil is a good source of sand and 
gravel. 

This soil is in capability unit Vle-12 and woodland 
suitability subclass 3s. 


Ca—Carbondale muck. This nearly level, very poorly 
drained soil is on plane and concave slopes on lake 
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plains and in depressions in stream valleys. It is subject 
to frequent flooding for long periods (fig. 8). Individual 
areas are irregular in shape and range from 3 to several 
hundred acres in size. 

Typically, the upper layers are black muck about 27 
inches thick. The next layer, to a depth of about 60 
inches, is black mucky peat. 

Included with this soil in mapping are small areas of 
Cathro and Markey soils that occupy similar landscape 
positions. These included soils are underlain by mineral 
soil material at a depth of 16 to 51 inches. Also included 
are small areas of Angelica, Pella, and Roscommon soils 
on the edges of depressions. They have no organic 
horizons. Other inclusions are small, gently sloping areas 
where seeps and flowing springs are common. Included 
areas make up 5 to 15 percent of the unit. 

Water and air move through this Carbondale soil at a 
moderately rapid rate. Surface runoff is ponded, and 
available water capacity is very high. Natural fertility is 
low. Organic matter content of the surface layer is very 
high. Roots are restricted by the seasonal water table 
within 1 foot of the surface. 


SOIL SURVEY 


Most areas are undrained and remain in wetland vege- 
tation. The potential is fair for cultivated crops, hay, pas- 
ture, and trees. It is poor for most engineering uses. This 
soil has good potential for wetland wildlife habitat. 

Where drained, this soil is moderately suited to corn, 
small grain, and other cultivated crops. Surface drainage 
is effective in removing excess surface water and both 
deep ditches and tile drains are effective in removing 
internal water where outlets are available. Drained areas 
are susceptible to subsidence, burning, and soil blowing. 
Early frost is a hazard to cultivated crops. Undrained 
areas are generally unsuited to common farm crops. 

Unless drained this soil is generally poorly suited to 
hay and pasture. Reed canarygrass is one of the best 
plants for undrained areas. Red clover and reed canary- 
grass are adapted to drained areas. 

This soil is suited to woodland. Wetness and the high 
water table during the tree planting season limits refores- 
tation to natural regeneration. Harvest with heavy equip- 
ment is confined to when the soil is frozen. Harvest by 
clear-cut or area-selection methods, can reduce windth- 
row of the remaining trees. Competing vegetation that 


Figure 8.—Flooding on Carbondale muck. This soil needs drainage and protection from flooding for most uses. 
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interferes with natural regeneration following harvest can 
be controlled by herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields and dwellings with or without basements because 
of the seasonal high water table, flooding, and low 
strength. 

This soil is in capability unit IVw-9 drained and Viw-9 
undrained. It is in woodland suitability subclass 3w. 


CbA—Casco sandy loam, 0 to 2 percent slopes. 
This nearly level, well drained soil is on plane and con- 
cave slopes on outwash plains. Individual areas are ir- 
regular in shape and range from 5 to 45 acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 8 inches thick. The subsoil is dark reddish brown, 
friable loam about 14 inches thick. The substratum, to a 
depth of about 60 inches, is brown, loose sand and 
gravel. In some places the surface layer is loam and the 
subsoil is silty clay loam. 

Included with this soil in mapping are small areas of 
Boyer, Dresden, and Fabius soils. Boyer soils occupy 
‘ similar landscape positions and have less clay in the 
subsoil. The Boyer soils also have a thicker and sandier 
subsoil. Dresden soils occupy similar landscape posi- 
tions, but have a silt loam surface layer and a thicker 
subsoil than Casco soils. Fabius soils are somewhat 
poorly drained and are lower on the landscape. Included 
areas make up 5 to 15 percent of the unit. 

Water and air move through the subsoil of this Casco 
soil at a moderate rate and through the substratum at a 
very rapid rate. Surface runoff is slow. Available water 
capacity is low. Natural fertility is medium. Organic 
matter content of the surface layer is moderately low. 
Roots of most crops are restricted by droughty sand and 
gravel at a depth of 10 to 24 inches. 

Most areas are farmed. The potential is fair for culti- 
vated crops, hay, pasture, and trees. It is good for most 
engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. In most years, yields are limited 
by low available water capacity. Conservation tillage, re- 
turning crop residues, and applying manure can improve 
soil fertility and tilth. 

This soil is moderately suited to pasture and hay. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet or very dry 
periods help to keep the plant cover and soil in good 
condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

This soil is suited to septic tank absorption fields and 
to dwellings with or without basements. There is a 
danger of ground water contamination by septic tank 
effluent. The substratum of this soil is a good source of 
sand and gravel. 
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This soil is in capability unit IIls-8 and woodland suit- 
ability subclass 3s. 


CbB—Casco sandy loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on plane and 
convex slopes of knolls and low ridges on outwash 
plains. Individual areas are irregular in shape and range 
from 3 to several hundred acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 7 inches thick. The subsoil is dark reddish brown, 
friable loam about 12 inches thick. The substratum, to a 
depth of about 60 inches, is brown, loose sand and 
gravel (fig. 9). In some places, the surface layer is loam 
and the subsoil is silty clay loam. 

Included with this soil in mapping are small areas of 
Boyer, Dresden, Fabius, and Rodman soils. Boyer and 
Rodman soils occupy similar landscape positions and 
have less clay in the subsoil than Casco. Boyer soils 


Figure 9.—Pit exposure of Casco sandy loam, 2 to 6 percent 
slopes. Stratified sand and gravel is below a depth of about 23 
inches. Measure is in feet. 
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also have more sand in the solum. Dresden soils occupy 
similar landscape positions, but have a silt loam surface 
layer and a thicker subsoil. Fabius soils are somewhat 
poorly drained and occupy small depressions and drain- 
ageways. Some sloping and severely eroded Casco soils 
are also included. Included areas make up 5 to 15 per- 
cent of the unit. 

Water and air move through the subsoil of this Casco 
soil at a moderate rate and through the substratum at a 
very rapid rate. Surface runoff from cultivated areas is 
slow. Available water capacity is low. Natural fertility is 
medium. Organic matter content of the surface layer is 
moderately low. Roots of most crops are restricted by 
droughty sand and gravel at a depth of 10 to 24 inches. 

Most areas are farmed. The potential is fair for culti- 
vated crops, hay, pasture, and trees. It is good for most 
engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. In most years, yields are limited 
by the low available water capacity. If this soil is used for 
cultivated crops, there is a moderate hazard of erosion 
and soil blowing. Windstrips, crop rotation, conservation 
tillage and grassed waterways can help to prevent ex- 
cessive soil loss. Some areas have slopes that are long 
and smooth enough for contour stripcropping. Returning 
crop residues and applying manure help to improve soil 
fertility and tilth and reduce erosion and soil blowing. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods or very dry 
periods help to keep the plant cover and soil in good 
condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

This soil is suited to septic tank absorption fields and 
to dwellings with or without basements. There is a 
danger of ground water contamination by septic tank 
effluent. The substratum of this soil is a good source of 
sand and gravel. 

This soil is in capability unit Ille-12 and woodland suit- 
ability subclass 3s. 


CbC2—Casco sandy loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on convex 
slopes of broad ridges on outwash plains. Individual 
areas are elongated in shape and range from 3 to 40 
acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 7 inches thick. The subsoil is dark reddish brown, 
friable loam about 11 inches thick. The substratum, to a 
depth of about 60 inches, is brown, loose sand and 
gravel. In some places the surface layer is loam and the 
subsoil is silty clay loam. 

Included with this soil in mapping are small areas of 
Boyer and Rodman soils that occupy similar landscape 
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positions. These soils have less clay in the subsoil. Also 
included are some small gently sloping and moderately 
steep Casco soils and severely eroded Casco soils. In- 
cluded areas make up 5 to 15 percent of the unit. 

Water and air move through the subsoil of this Casco 
soil at a moderate rate and through the substratum at a 
very rapid rate. Surface runoff is medium. Available water 
capacity is low. Natural fertility is medium. Organic 
matter content of the surface layer is moderately low. 
Roots of most crops are restricted by droughty sand and 
gravel at a depth of 10 to 24 inches. 

Some areas are farmed and some remain in wood- 
land. The potential is fair for cultivated crops, hay, pas- 
ture, and trees. It is good for most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. In most years, crop yields are 
limited by the low available water capacity. If this soil is 
cultivated, there is a moderate erosion hazard. Crop ro- 
tation, conservation tillage, and grassed waterways can 
help to prevent excessive soil loss. Some areas have 
slopes that are long and smooth enough for contour 
stripcropping and diversions. Returning crop residues 
and applying manure help to improve soil fertility and 
tilth. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet or very dry periods 
help to keep the plant cover and soil in good condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by suit- 
able herbicides or mechanical removal. 

This soil is moderately suited to septic tank absorption 
fields and to dwellings with or without basements. Slope 
is a problem, but it can be overcome by land leveling or 
shaping. There is a danger of ground water contamina- 
tion by septic tank effluent. The substratum of this soil is 
a good source of sand and gravel. 

This soil is in capability unit IVe-12 and woodland 
suitability subclass 3s. 


Cd8—Casco-Rodman complex, 2 to 6 percent 
slopes. These gently sloping, well drained and exces- 
sively drained soils are on convex slopes of knolls and 
low ridges on outwash plains. Individual areas of this unit 
are irregular in shape and range from 5 to 50 acres in 
size. The well drained Casco soil makes up 60 to 70 
percent of the unit and the excessively drained Rodman 
soil makes up 20 to 30 percent of the unit. Areas of 
these soils are so intricately mixed and so small in size 
that it was not practical to separate them in mapping. 

Typically, the surface layer of the Casco soil is dark 
brown sandy loam about 7 inches thick. The subsoil is 
dark reddish brown, friable loam about 12 inches thick. 
The substratum, to a depth of about 60 inches, is brown, 
loose sand and gravel. In some places, the surface layer 
is loam and the subsoil is silty clay loam. 
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Typically, the surface layer of the Rodman soil is dark 
brown gravelly sandy loam about 7 inches thick. The 
subsoil is dark brown, loose gravelly sandy loam about 5 
inches thick. The substratum, to a depth of about 60 
inches, is light yellowish brown, loose sand and gravel. 

Included with these soils in mapping are small areas of 
Fabius soils that are somewhat poorly drained and are 
lower on the landscape. Included areas make up 5 to 10 
percent of the unit. 

Water and air move through the Casco subsoil at a 
moderate rate and through the substratum at a very 
rapid rate. Movement through the Rodman soil is very 
rapid. Surface runoff from cultivated areas is slow on 
these soils. The available water capacity is low in Casco 
soil and very low in Rodman soil. Natural fertility is 
medium in Casco soil and low in Rodman soil. The 
organic matter content of the surface layer is moderately 
low in Casco soil and low in Rodman soil. Roots of most 
crops are restricted by droughty sand and gravel at a 
depth of 10 to 24 inches in Casco soil and a depth of 8 
to 15 inches in Rodman soil. 

Some areas are farmed; others are in woodland. The 
potential is fair for cultivated crops, hay, and pasture. It 
is fair to poor for trees and good for most engineering 
uses. 

These soils are moderately suited to growing corn, 
small grain, and other cultivated crops. In most years, 
yields are limited by the low available water capacity. 
There is a moderate erosion hazard. Conservation til- 
lage, crop rotations, contour farming, and grassed water- 
ways can reduce erosion. Some areas have slopes that 
are long enough and smooth enough for contour strip- 
cropping. Returning crop residues and applying manure 
help to prevent excessive soil loss and improve fertility 
and tilth. 

These soils are moderately suited to pasture and hay, 
and their use as pasture and hayland reduces erosion. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during dry periods help to 
keep the plant cover and soil in good condition. 

The Casco soil is suited to woodland. Seedling survival 
can be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

The Rodman soil is poorly suited to woodland because 
tree growth is slow and trees tend to be poorly formed. 
Poor seedling survival in dry years can be partially offset 
by careful planting of vigorous nursery stock. Production 
of merchantable wood on this soil may be marginally 
profitable, but the trees can also control soil blowing. 

These soils are suited to septic tank absorption fields 
and to dwellings with or without basements. There is a 
danger of ground water contamination by septic tank 
effluent. The substratum of these soils are a good 
source of sand and gravel. 

These soils are in capability unit Ille-12. The Casco 
soil is in woodland suitability subclass 3s; the Rodman 
soil is in 4f. 
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CdC2—Casco-Rodman complex, 6 to 12 percent 
slopes, eroded. These sloping, well drained and exces- 
sively drained soils are on convex slopes of broad ridges 
on outwash plains. Individual areas of this unit are elon- 
gated in shape and range from 3 to 15 acres in size. The 
well drained Casco soil makes up 55 to 65 percent of 
the unit and the excessively drained Rodman soil makes 
up about 25 to 35 percent of the unit. Areas of these 
soils are so intricately mixed and so small in size that it 
was not practical to separate them in mapping. 

Typically, the surface layer of the Casco soil is dark 
brown sandy loam about 5 inches thick. The subsoil is 
dark reddish brown, friable loam about 10 inches thick. 
The substratum, to a depth of about 60 inches, is brown, 
loose sand and gravel. In some places, the surface layer 
is loam and the subsoil is silty clay loam. 

Typically, the surface layer of the Rodman soil is dark 
brown gravelly sandy loam about 6 inches thick. The 
subsoil is dark brown, loose gravelly sandy loam about 4 
inches thick. The substratum, to a depth of about 60 
inches, is light yellowish brown, loose sand and gravel. 

Included with these soils in mapping are small areas of 
severely eroded Casco and Rodman soils. Included 
areas make up 5 to 15 percent of the unit. 

Water and air move through the subsoil of the Casco 
soil at a moderate rate and through the substratum at a 
very rapid rate. Movement through the Rodman soil is 
very rapid. Surface runoff from cultivated areas is 
medium on these soils. The available water capacity is 
low in Casco soil and very low in Rodman soil. Natural 
fertility is medium in Casco soil and low in Rodman soil. 
The organic matter content of the surface layer is mod- 
erately low in Casco soil and low in Rodman soil. Roots 
of most crops are restricted by droughty sand and gravel 
at a depth of 10 to 24 inches in Casco soil and at a 
depth of 8 to 15 inches in Rodman soil. 

Most areas are in woodland; some areas are farmed. 
The potential is fair to poor for cultivated crops, hay, 
pasture, and trees. It is good for most engineering uses. 

These soils are moderately suited to corn, small grain, 
and other cultivated crops. In most years, yields are 
limited by the low or very low available water capacity. 
There is a moderate erosion hazard. Conservation til- 
lage, crop rotation, contour farming, and grassed water- 
ways can help to control erosion. Some areas have 
slopes that are long and smooth enough for contour 
stripcropping. Returning crop residues and applying 
manure help to prevent excessive soil loss and improve 
fertility and tilth. 

These soils are moderately suited to pasture and hay, 
and their use as pasture and hayland reduces erosion. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during very dry periods 
help to keep the plant cover and soil in good condition. 

The Casco soil is suited to woodland. Seedling survival 
can be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 
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The Rodman soil is poorly suited to woodland because 
tree growth is slow and trees tend to be poorly formed. 
Poor seedling survival in dry years can be partially offset 
by careful planting of vigorous nursery stock. Production 
of merchantable wood on this soil may be marginally 
profitable but the trees can also control soil blowing. 

These soils are moderately suited to septic tank ab- 
sorption fields and dwellings with or without basements. 
Slope is a problem but it can perhaps be overcome by 
land leveling and shaping. There is a danger of ground 
water contamination by septic tank effluent. The substra- 
tum of these soils is a good source of sand and gravel. 

These soils are in capability unit |\Ve-12. The Casco 
soil is in woodland suitability subclass 3s; the Rodman 
soil is in 4f. 


CdD2—Casco-Rodman complex, 12 to 20 percent 
slopes, eroded. These moderately steep, well drained 
and excessively drained soils are on convex side slopes 
of hills and ridges on outwash plains. Individual areas of 
this unit are elongated in shape and range from 3 to 30 
acres in size. The well drained Casco soil makes up 
about 50 to 60 percent of the unit and the excessively 
drained Rodman soil makes up about 35 to 40 percent 
of the unit. Areas of these soils are so intricately mixed 
and so small in size that it was not practical to separate 
them in mapping. 

Typically, the surface layer of the Casco soil is dark 
brown sandy loam about 5 inches thick. The subsoil is 
dark reddish brown friable loam about 9 inches thick. 
The substratum, to a depth of about 60 inches, is brown, 
loose sand and gravel. In some places, the surface layer 
is loam and the subsoil is silty clay loam. 

Typically, the surface layer of the Rodman soil is dark 
brown gravelly sandy loam about 6 inches thick. The 
subsoil is dark brown, loose gravelly sandy loam about 3 
inches thick. The substratum, to a depth of about 60 
inches, is light yellowish brown, loose sand and gravel. 

Included with these soils in mapping are small areas of 
severely eroded Casco and Rodman soils. Included 
areas make up 5 to 15 percent of the unit. 

Water and air move through the subsoil of the Casco 
soil at a moderate rate and through the substratum at a 
very rapid rate. Movement through Rodman soil is very 
rapid. Surface runoff from cultivated areas is rapid on 
these soils. The available water capacity is low in Casco 
soil and very low in Rodman soil. Natural fertility is 
medium in Casco soil and low in Rodman soil. The 
organic matter content of the surface layer is moderately 
low in Casco soil and low in Rodman soil. Roots of most 
crops are restricted by droughty sand and gravel at a 
depth of 10 to 24 inches in Casco soil and at a depth of 
8 to 15 inches in Rodman soil. 

Most areas are in woodland; a few areas are farmed. 
The potential is poor for cultivated crops, pasture, and 
hay. It is fair to poor for trees and fair for most engineer- 
ing uses. 

These soils are generally unsuited to corn, small grain, 
and other cultivated crops. Yields in most years are 


SOIL SURVEY 


limited by the low or very low available water capacity. 
There is a severe erosion hazard. Conservation practices 
are needed if these soils are cultivated. Because of the 
relatively small size of the areas, such practices as con- 
servation tillage and crop rotation are the only practices 
that are feasible. 

These soils are generally poorly suited to hay. They 
are, however, used for native grass pasture. Proper 
stocking rates, pasture rotation, and restricted use during 
very dry periods help to control erosion and keep the 
plant cover and soil in good condition. 

The Casco soil is suited to woodland. Seedling survival 
can be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

The Rodman soil is poorly suited to woodland because 
tree growth is slow and trees tend to be of poor form. 
Erosion can be reduced by contour planting of trees and 
careful location of skid roads. Poor survival of planted 
trees during dry seasons can be partially offset by care- 
ful planting of vigorous nursery ‘stock. Production of mer- 
chantable wood on this soil may not prove profitable, but 
the use of trees to control soil blowing and erosion can 
be very effective. 

These soils are poorly suited to septic tank absorption 
fields and dwellings with or without basements. Slope is 
a problem, but it can be overcome by land leveling or 
shaping. There is a danger of ground water contamina- 
tion by septic tank effluent. The substrates of these 
soils are a good source of sand and gravel. 

These soils are in capability unit Vie-12. The Casco 
soil is in woodland suitability subclass 3s; the Rodman 
soil is in 4f. 


Cm—Cathro muck. This nearly level, very poorly 
drained soil is on plane and concave slopes in depres- 
sions on outwash plains, on till plains, and in stream 
valleys. It is subject to frequent flooding for long periods. 
Individual areas are irregular in shape and range from 3 
to 75 acres in size. 

Typically, the organic layers are black muck about 25 
inches thick. The substratum, to a depth of about 60 
inches, is gray, mottled silty clay loam in the upper part; 
dark reddish gray, mottled loam in the middle; and dark 
reddish gray silt loam in the lower part. 

Included with this soil in mapping are small areas of 
Angelica, Bach, Carbondale, and Pella soils that occupy 
similar landscape positions. Angelica, Bach, and Pella 
soils are poorly drained and have no organic horizons. 
Carbondale soils formed in organic deposits more than 
51 inches deep. Also included are small areas of Markey 
soils underlain by sandy material at a depth of 16 to 51 
inches. Some small areas have marl layers at a depth of 
20 to 51 inches: Included areas make up 5 to 15 percent 
of the unit. 

Water and air move through the organic layers of this 
Cathro soil at a moderately rapid rate and through the 
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substratum at a moderately slow rate. Surface runoff is 
ponded, and available water capacity is very high. Natu- 
ral fertility is low. Organic matter content of the surface 
layer is very high. Roots are restricted by the seasonal 
water table within 1 foot of the surface. 

Most areas are undrained and remain in wetland vege- 
tation. The potential is fair for cultivated crops, hay, pas- 
ture and trees. It is poor for most engineering uses. This 
soil has good potential for wetland wildlife habitat. 

Where drained, this soil is moderately suited to corn, 
small grain, and other cultivated crops. Surface drains 
can help remove excess surface water; both deep 
ditches and tile drains can remove internal water where 
outlets are available. Drained areas are susceptible to 
subsidence, burning, and soil blowing. Early frost is also 
a hazard to cultivated crops. Undrained areas are gener- 
ally unsuited to common farm crops. 

Where drained this soil is moderately suited to hay and 
pasture. Reed canarygrass is the only forage crop adapt- 
ed to undrained areas. Red clover and reed canarygrass 
are adapted to drained areas. 

This soil is suited to woodland. Wetness and a high 
water table during the tree planting season limit refores- 
tation to natural regeneration. Harvest with heavy equip- 
ment is limited to when the soil is frozen. Harvest by 
clear-cut or area-selection methods can reduce windth- 
row of the remaining trees. Competing vegetation that 
interferes with natural regeneration following harvest can 
be controlled by herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields and dwellings with or without basements because 
of the seasonal high water table, flooding, and low 
strength. 

This soil is in capability unit IIlw-8 drained and Viw-8 
undrained. It is in woodland suitability subclass 3w. 


DrA—Dresden silt loam, 0 to 2 percent siopes. This 
nearly level, well drained soil is on plane and concave 
slopes on outwash plains. Individual areas are irregular 
in shape and range from 3 to 100 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 10 inches thick. The subsoil is about 29 
inches thick. It is dark yellowish brown, friable silt loam in 
the upper part; dark brown, firm silty clay loam and clay 
loam in the middle; and yellowish brown, friable gravelly 
loam and reddish brown, friable loam in the lower part. 
The substratum, to a depth of about 60 inches, is yellow- 
ish brown loose sand and gravel. 

Included with this soil in mapping are smali areas of 
Casco, Matherton, and Waymor soils. Casco soils 
occupy similar landscape positions and have a sandy 
loam surface layer and thinner subsoil. Matherton soils 
occupy drainageways and depressions and are some- 
what poorly drained. Waymor soils occupy landscape 
positions similar to the Dresden soil and are underlain by 
loamy glacial till. Also included are some areas of gently 
sloping Dresden soils. Included areas make up 5 to 10 
percent of the unit. 
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Water and air move through the subsoil of this Dres- 
den soil at a moderate rate and through the substratum 
at a very rapid rate. Surface runoff is slow. Available 
water capacity is moderate. Natural fertility is medium. 
Organic matter content of the surface layer is moderate. 
Roots of most crops are restricted by droughty sand and 
gravel at a depth of 24 to 40 inches. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, trees, and most engineering 
uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. In dry years yields are limited by moderate 
available water capacity. Crop rotation, conservation til- 
lage, returning crop residues, and applying manure im- 
prove soil fertility and tilth. 

This soil is suited to pasture and hay. Overgrazing or 
grazing when the soil is too wet, however, will cause 
surface compaction and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and re- 
stricted use during wet periods help to keep the plant 
cover and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is suited to septic tank absorption fields and 
dwellings with or without basements. There is a danger 
of ground water contamination by septic tank effluent. 
The substratum of this soil is a good source of sand and 
gravel. 

This soil is in capability unit Ils-1 and woodland suit- 
ability subclass 20. 


DrB—Dresden silt loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on plane and convex 
slopes of knolls and low ridges on outwash plains. Indi- 
vidual areas are irregular in shape and range from 5 to 
100 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsoil is about 28 
inches thick. It is dark yellowish brown, friable silt loam in 
the upper part; dark brown, firm silty clay loam and clay 
loam in the middle; and yellowish brown, friable gravelly 
loam and reddish brown, friable loam in the lower part. 
The substratum, to a depth of about 60 inches, is yellow- 
ish brown, loose sand and gravel. 

Included with this soil in mapping are small areas of 
Casco, Matherton, and Waymor soils. Casco soils 
occupy similar landscape positions, but are shallower 
over sand and gravel and have more sand near the 
surface. Matherton soils occupy drainageways and de- 
pressions and are somewhat poorly drained. Waymor 
soils occupy landscape positions similar to Dresden soils 
but are underlain by loamy glacial till, Also included are 
small areas of nearly level and sloping Dresden soils. 
Included areas make up 5 to 10 percent of the unit. 

Water and air move through the subsoil of this Dres- 
den soil at a moderate rate and through the substratum 
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at a very rapid rate. Surface runoff from cultivated areas 
is medium. Available water capacity is moderate. Natural 
fertility is medium. Organic matter content of the surface 
layer is moderate. Roots of most crops are limited by the 
droughty sand and gravel substratum at a depth of 24 to 
40 inches. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, trees, and most engineering 
uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. In dry years, yields are limited by the mod- 
erate available water capacity. Where cultivated, there is 
a slight or moderate erosion hazard. Crop rotation, con- 
servation tillage, and grassed waterways help to prevent 
excessive soil loss. Some areas have slopes that are 
long and smooth enough for contour stripcropping. Re- 
turning crop residues and applying manure help to im- 
prove fertility and tilth and increase water infiltration. 

This soil is suited to pasture and hay, and its use as 
pasture and hayland reduces erosion. Overgrazing or 
grazing when the soil is too wet, however, will cause 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the plant cover and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is suited to septic tank absorption fields and 
dwellings with or without basements, but there is a 
danger of ground water contamination by septic tank 
effluent. The substratum of this soil is a good source of 
sand and gravel. 

This soil is in capability unit lle-2 and woodland suit- 
ability subclass 20. 


FaA—Fabius loam, 0 to 3 percent slopes. This 
nearly level and gently sloping, somewhat poorly drained 
soil is on plane and concave slopes in depressions and 
drainageways on outwash plains. It is subject to rare 
flooding. Individual areas are irregular in shape and 
range from 3 to 50 acres in size. 

Typically, the surface layer is very dark gray loam 
about 7 inches thick. The subsurface layer is brown 
sandy loam about 3 inches thick. The subsoil, about 9 
inches thick, is yellowish brown, mottled, friable sandy 
loam in the upper part and brown, mottled, friable loam 
in the lower part. The substratum, to a depth of about 60 
inches, is yellowish brown and light gray, loose sand and 
gravel. 

Included with this soil in mapping are small areas of 
Casco, Dresden, Matherton, and Mussey soils. Casco 
and Dresden soils are higher and are well drained. Math- 
erton soils occupy landscape positions similiar to the 
Fabius soil and have loamy material to a depth of 20 to 
40 inches over sand and gravel. Mussey soils are lower 
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and are poorly drained. Included areas make up 5 to 15 
percent of the unit. 

Water and air move through the subsoil of this Fabius 
soil at a moderately rapid rate and through the substra- 
tum at a very rapid rate. Surface runoff is slow. Available 
water capacity is low. Natural fertility is medium. Organic 
matter content of the surface layer is moderate or mod- 
erately low. Roots of most crops are limited by the sea- 
sonal high water table at a depth of 1 to 2 feet and by 
the sand and gravel substratum at a depth of 12 to 20 
inches. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, and pasture. It is fair for trees and 
most engineering uses. 

Where drainage is provided, this soil is suited to corn, 
small grain, and other cultivated crops. Both surface 
drainage and tile drainage are effective in removing 
excess water. If tile drainage is used, a filter may be 
needed to keep the tile from filling with sand. Diversions 
and grassed waterways are used to control runoff from 
adjacent slopes. In dry years, when the seasonal high 
water table is low, yields are limited by the low available 
water capacity. Returning crop residues and applying 
manure can improve fertility and tilth. 

This soil is suited to hay and pasture. Drainage in- 
creases the choice of hay and pasture forages. Fertiliza- 
tion, renovation, controlled grazing, and restricted use 
during wet periods help to keep the soil and plant cover 
in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table. This 
problem can perhaps be overcome by building a filtering 
mount of suitable material, and by installing tile drains 
outside the field to lower the water table and intercept 
subsurface seepage from adjoining slopes. This soil is 
poorly suited to dwellings with or without basements 
because of the seasonal high water table and flooding. 
These problems can perhaps be overcome by lowering 
the seasonal high water table with tile drains placed 
around foundation footings and by using gravity or sump 
outlets. 

This soil is in capability unit Ilw-5 and woodland suit- 
ability subclass 30. 


Fu—Fluvaquents. These poorly drained and very 
poorly drained, nearly level alluvial soils are on plane 
slopes on fiood plains and in depressions. They are 
subject to frequent flooding for long periods. Many areas 
of these soils are dissected by old stream channels and 
oxbows. Areas on floodplains are typically elongated in 
shape and range from 10 to 50 acres in size. In depres- 
sions they are rounded and range from 2 to 10 acres in 
size. 
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These soils have a wide range of characteristics. Tex- 
ture of the surface layer ranges from silt loam to sand; in 
some areas it is muck. Below the surface layer are 
Stratified sandy, loamy, and silty layers, with thin muck or 
marl layers in some areas. 

Included with these soils in mapping are small areas of 
Markey, Mussey, and Udifluvent soils. The very poorly 
drained Markey and poorly drained Mussey soils are in 
similar landscape positions, but have little or no alluvial 
deposition. The moderately well drained and somewhat 
poorly drained Udifluvents are slightly higher. Included 
areas make up to 10 to 15 percent of the unit. 

The movement of water and air through these Fluva- 
quents, the available water capacity, natural fertility, and 
organic matter content of the surface layer are too vari- 
able to rate. Surface runoff is slow to ponded. Unless 
drained, these soils have a water table at or near the 
surface much of the year. Roots are restricted by the 
water table. 

Most areas of these soils.are used for woodland, wild- 
life habitat, or unimproved pasture. The potential is poor 
for cultivated crops, hay, pasture, trees, and for most 
engineering uses. It is good for wetland wildlife habitat. 

These soils are generally unsuited to cultivated crops 
because of the high water table and frequent flooding. It 
is not feasible to drain most areas. Where these soils 
can be adequately drained and protected from flooding, 
they are suited to cultivated crops, hay, and pasture. 
Where drainage is feasible, both deep ditch and tile 
drainage are used. Where loose sands are present, how- 
ever, filters should be used to prevent sand from clog- 
ging tile lines. Ditchbanks are susceptible to cave-ins, 
which fill the bottom of the drainage ditch. 

Because of the high water table and frequent flooding, 
these soils are generally poorly suited to hay and pas- 
ture. Where drained and protected from flooding, howev- 
er, crops such as red clover and alfalfa can be grown. 
Overgrazing reduces plant cover and encourages unde- 
sirable plant species. Loss of plant cover also can result 
in erosion during periods of overflow. Fertilization, ren- 
ovation, controlled grazing, and restricted use during wet 
periods help to keep the soil and plant cover in good 
condition. 

These soils are poorly suited to woodland. Growth is 
so slow and form so poor that trees are barely merchan- 
table at best. Wetness generally makes it necessary to 
plant by hand or machine on prepared ridges if natural 
regeneration is unreliable. Large, vigorous nursery stock 
is essential. Harvest is frequently limited to when the soil 
is frozen. Harvest by clear-cut or area-selection methods 
can reduce windthrow of the remaining trees. Competing 
vegetation that interferes with natural regeneration fol- 
lowing harvest can be controlled by herbicides or me- 
chanical removal. . 

These soils are poorly suited to septic tank absorption 
fields because of the seasonal high water table and 
flooding. These hazards are difficult to overcome and a 
more favorable site should be selected. These soils also 
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are poorly suited to dwellings with or without basements 
because of the seasonal high water table and flooding. 

These soils are in capability unit Vw-1. They are not 
assigned to a woodland suitability subclass. 


HrB—Hortonville silt loam, 1 to 6 percent slopes. 
This nearly level and gently sloping, weil drained soil is 
on plane and convex slopes of hills and ridges on till 
plains. Individual areas are irregular in shape and range 
from 3 to several hundred acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsoil is about 28 
inches thick. It is mostly reddish brown, firm silty clay 
loam in the upper part and reddish brown, firm clay loam 
in the lower part. The substratum, to a depth of about 60 
inches, is reddish brown, firm loam. In some places the 
surface layer is fine sandy loam. 

Included with this soil in mapping are small areas of 
Kewaunee and Waymor soils that occupy similar land- 
scape positions. Kewaunee soils have more clay in the 
lower part of the subsoil and in the substratum. Waymor 
soils have less clay in the lower part of the subsoil and 
in the substratum. Also included are some small areas of 
somewhat poorly drained Symco soils in drainageways 
and depressions. In some areas the lower part of the 
Hortonville subsoil is mottled. Some areas with silty or 
sandy strata are also included. Included areas make up 
5 to 15 percent of the unit. 

Water and air move through this Hortonville soil at a 
moderate rate. Surface runoff from cultivated areas is 
medium. Available water capacity is high. Natural fertility 
is medium. Organic matter content of the surface layer is 
moderate. 

Most areas are farmed (fig. 10). The potential is good 
for cultivated crops, pasture, hay, and trees. It is fair for 
most engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. If this soil is cultivated, there is a moderate 
erosion hazard. Crop rotation, grassed waterways, and 
contour farming help to prevent excessive soil loss. 
Some areas have slopes that are long and smooth 
enough for contour stripcropping and diversions. Return- 
ing crop residues and applying manure help to improve 
fertility, increase water infiltration, and prevent excessive 
soil loss. 

This soil is suited to pasture and hay, and its use as 
pasture and hayland reduces erosion. Overgrazing or 
grazing when the soil is too wet, however, will cause 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the plant cover and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is moderately suited to septic tank absorption 
fields. The moderate permeability of the substratum is a 


26 


problem but it can perhaps be overcome by increasing 
the size of the absorption field. This soil is moderately 
suited to dwellings with or without basements. The mod- 
erate shrink-swell potential of the subsoil is a problem 
that can perhaps be overcome by placing a layer of 
coarse material, such as sand and gravel, under the 
footings and concrete slab. 

This soil is in capability unit Ile-1 and woodland suit- 
ability subclass 10. 


HrC2—Hortonville silt loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on convex 
slopes of broad ridges on till plains. Individual areas are 
elongated in shape and range from 3 to 30 acres in size. 

Typically, the surface layer is a mixture of very dark 
grayish brown and reddish brown silt joam about 6 
inches thick. The subsoil is about 24 inches thick. It is 
pale brown and reddish brown, friable silty clay loam in 
the upper part and reddish brown, firm clay loam in the 
lower part. The substratum, to a depth of about 60 
inches, is reddish brown, firm loam. In some places the 
surface layer is silty clay loam or fine sandy loam. 

Included with this soil in mapping are small areas of 
Kewaunee and Waymor soils that occupy similar land- 
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scape positions. Kewaunee soils have more clay in the 
lower part of the subsoil and in the substratum. Waymor 
soils have less clay in the lower part of the subsoil and 
in the substratum. Some gently sloping and moderately 
steep Hortonville soils are aiso included. Some areas 
with silty lacustrine or outwash sand strata are also in- 
cluded. Included areas make up 5 to 15 percent of the 
unit. 

Water and air move through this Hortonville soil at a 
moderate rate. Surface runoff from cultivated areas is 
medium. Available water capacity is high. Natural fertility 
is medium. Organic matter content of the surface layer is 
moderate. 

Most areas are farmed. The potential is fair for culti- 
vated crops, pasture, and hay and good for growing 
trees. It is fair for most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. If this soil is cultivated, there is a 
moderate erosion hazard. If worked when wet, this soil 
tends to puddle and become compact, then when it drys 
it forms hard clods that make it difficult to prepare a 
seedbed. Crop rotation, contour farming, and grassed 
waterways help to prevent excessive soil loss. Some 


Figure 10.—Typical area Hortonviile silt loam, 1 to 6 percent slopes. This is one of the best agricultural soils in the county. 
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areas have slopes that are long and smooth enough for 
contour stripcropping and diversions. Returning crop resi- 
dues and applying manure help to improve soil fertility 
and tilth and increase water infiltration. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Over- 
grazing or grazing when the soil is too wet, however, will 
cause surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, and restrict- 
ed use during wet periods help to keep the plant cover 
and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is moderately suited to septic tank absorption 
fields. The moderate permeability of the substratum and 
the slope are problems, but they can perhaps be over- 
come by enlarging the absorption field and by land level- 
ing or shaping. This soil is moderately suited to dwellings 
with or without basements. The moderate shrink-swell 
potential of the subsoil is a problem, but it can perhaps 
be overcome by placing a layer of coarse material, such 
as sand and gravel, under the footings and concrete 
slab. Slope is a problem that can perhaps be overcome 
by land leveling or shaping. 

This soil is in capability unit Ille-1 and woodland suit- 
ability subclass 10. 


HrD2—Hortonville silt loam, 12 to 20 percent 
slopes, eroded. This moderately steep, well drained soil 
is on convex side slopes of hills and ridges on till plains. 
Individual areas are elongated in shape and range from 
3 to 50 acres in size. 

Typically, the surface layer is very dark grayish brown 
and brown silt loam about 6 inches thick. The subsoil is 
about 22 inches thick. It is pale brown, friable silty clay 
loam in the upper part and reddish brown firm clay loam 
in the lower part. The substratum, to a depth of about 60 
inches, is reddish brown, firm loam. In some places the 
surface layer is silty clay loam. 

Included with this soil in mapping are small areas of 


Kewaunee and Waymor soils that occupy similar land- . 


scape positions. Kewaunee soils have more clay in the 
lower part of the subsoil and in the substratum. Waymor 
soils have less clay in the lower part of the subsoil and 
in the substratum. Some small areas of moderately steep 
and very steep Hortonville soils are also included. In 
some areas there are silty lacustrine or sandy outwash 
strata. Included areas make up 5 to 15 percent of the 
unit. 

Water and air move through this Hortonville soil at a 
moderate rate. Surface runoff from cultivated areas is 
rapid. Available water capacity is high. Natural fertility is 
medium. Organic matter content of the surface layer is 
moderate. 
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Some areas are farmed; others are in woodland. The 
potential is fair for cultivated crops, pasture, and hay. It 
is good for trees. The potential is fair for most engineer- 
ing uses. 

This soit is moderately suited to corn, small grain, and 
other cultivated crops. If this soil is cultivated, there is a 
severe erosion hazard. If worked when wet, this soil 
tends to puddle and become compact, then when it drys 
it forms hard clods that make it difficult to prepare a 
seedbed. Intensive management and soil conservation 
measures are needed if this soil is cultivated. Contour 
farming, crop rotations, conservation tillage, stripcrop- 
ping, diversions, and terracing can help prevent exces- 
sive soil loss. Many areas of this soil are so small that 
crop rotation and conservation tillage are not practical. 

This soil is moderately suited to pasture and hay, and 
keeping it in permanent pasture and hayland reduces 
erosion. Overgrazing or grazing when the soil is wet, 
however, will cause surface compaction, excessive 
runoff, poor tilth, and increased erosion. Proper stocking 
rates, pasture rotation, and restricted use during wet 
periods can help keep the plant cover and soil in good 
condition. 

This soil is suited to woodland. Soil-related problems 
of forest management are associated with steepness of 
slope or plant competition following harvest. Contour 
planting of trees and careful location of skid roads during 
harvest can minimize erosion. Seedling survival on 
steeper slopes facing south or west can be increased by 
careful planting of vigorous nursery stock. Competing 
vegetation that interferes with natural regeneration fol- 
lowing harvest can be controlled by herbicides or me- 
chanical removal. Skidding operations may expose suffi- 
cient mineral soil to allow adequate regeneration. 

Because of its siope, this soil is poorly suited to septic 
tank absorption fields and dwellings with or without base- 
ments. This problem can perhaps be overcome by land 
leveling or shaping. The moderate shrink-swell potential 
in the subsoil is a problem, but it can perhaps be over- 
come by placing a layer of coarse material, such as sand 
and gravel, under the footings and concrete slab. 

This soil is in capability unit \Ve-1 and woodland suit- 
ability subclass 1r. 


HsB—Hortonville-Symco silt loams, 1 to 6 percent 
slopes. These nearly level and gently sloping, well 
drained and somewhat poorly drained soils are on con- 
cave and convex slopes on till plains. Individual areas of 
this unit are irregular in shape and range from 10 to 
several hundred acres in size. The Hortonville soil is well 
drained and occupies the tops and sides of small knolls 
that are separated by the somewhat poorly drained 
Symco soil in depressions. Hortonville soil makes up 
about 45 to 60 percent of the map unit and Symco soil 
makes up about 35 to 50 percent of the unit. The Symco 
soil is subject to occassional flooding for brief periods. 
Areas of these soils are so intricately mixed and so small 
in size that it was not practical to separate them in 
mapping. 
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Typically, the surface layer of the Hortonville soil in the 
complex is very dark grayish brown silt loam about 9 
inches thick. The subsoil is about 26 inches thick. It is 
pale brown and reddish brown, friable silty clay loam in 
the upper part and reddish brown, firm clay loam in the 
lower part. The substratum, to a depth of about 60 
inches, is reddish brown, firm loam. 

Typically, the surface layer of the Symco soil in the 
complex is very dark brown silt loam about 9 inches 
thick. The subsoil is about 19 inches thick. It is brown, 
mottled, firm clay loam in the upper part and reddish 
brown, mottled, firm clay loam in the lower part. The 
substratum, to a depth of about 60 inches, is reddish 
brown, mottled, friable loam. 

Included with these soils in mapping are small areas of 
Kewaunee, Manawa, Pella, and Poygan soils. Kewaunee, 
Manawa, and Poygan soils have more clay in the subsoil 
and substraum. Pella and Poygan soils are poorly 
drained. Included areas make up 5 to 15 percent of the 
unit. 

Water and air move through the Hortonville soil at a 
moderate rate and through the Symco soil at a moder- 
ately slow rate. Surface runoff from cultivated areas of 
Hortonville soil is medium and Symco soil is slow. Availa- 
ble water capacity of both soils is high. Natural fertility is 
medium. The organic matter content of the surface layer 
is moderate for Hortonville soil and moderate to high for 
Symco soil. Roots of most crops are limited in the 
Symco soil by the seasonal high water table at a depth 
of 1 to 3 feet. 

Most areas are farmed. The potential is good for culti- 
vated crops, pasture, hay, and trees. It is fair for most 
engineering uses. 

These soils are suited to corn, small grain, and other 
cultivated crops. The Symco soil needs drainage if the 
soils in this complex are to dry uniformly. Tile drains 
work well for this purpose. There is a moderate erosion 
hazard on the Hortonville soil. Because of the short 
slopes and small areas, many conservation practices are 
not practical for erosion control. Conservation tillage and 
crop rotation, however, can help to contro! erosion. 

These soils are suited to hay and pasture. Where the 
Symco soil is drained a wider variety of forage plants are 
adapted. Fertilization, renovation, controlled grazing, and 
restricted use during wet periods can help keep the soil 
and plant cover in good condition. 

These soils are suited to woodland. The only soil- 
related forest management problem is competing vege- 
tation that interferes with natural regeneration following 
harvest. This vegetation can be controlled by herbicides 
or mechanical removal. 

The Hortonville soil is moderately suited to septic tank 
absorption fields. The moderately permeable substratum 
is a problem but it can perhaps be overcome by enlarg- 
ing the absorption field. The Symco soil is poorly suited 
to septic tank absorption fields because of the seasonal 
high water table, flooding, and moderately slow perme- 
ability. The Hortonville soil is moderately suited to dwell- 
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ings because of the moderate shrink-swell potential of 
the subsoil. This problem can perhaps be overcome by 
placing a layer of coarse material, such as sand and 
gravel, under the footings and concrete slab. The Symco 
soil is poorly suited to dwellings with or without base- 
ments because of the seasonal high water table and 
flooding. The hazard of the seasonal high water table 
and flooding can be avoided by selecting building sites 
on the adjoining Hortonville soil. 

This complex is in capability unit Ile-1 and woodland 
suitability subclass 10. 


Hz8—Hortonville-Boyer-Zurich complex, 2 to 6 per- 
cent slopes. These gently sloping, well drained soils are 
on convex slopes of hills and ridges on till plains that 
have been modified by wind and water. Individual areas 
of this unit are irregular in shape and range from 10 to 
75 acres in size. Hortonville soil makes up 45 to 55 
percent of the unit, and Boyer and Zurich soils each 
make up 10 to 20 percent of the unit. The Hortonville 
soil is mostly on lower side slopes of hills and ridges and 
the Boyer and Zurich soils are on hill and ridge crests. 
Areas of these soils are so intricately mixed, or so small 
in size, that it was not practical to separate them in 
mapping. 

Typically, the surface layer of the Hortonville soil is 
very dark grayish brown silt loam about 9 inches thick. 
The subsoil is about 26 inches thick. It is mostly reddish 
brown, friable silty clay loam in the upper part and red- 
dish brown, firm clay loam in the lower part. The substra- 
tum, to a depth of about 60 inches, is reddish brown, 
firm loam. 

Typically, the surface layer of the Boyer soil is very 
dark grayish brown loamy sand about 10 inches thick. 
The subsurface layer is yellowish brown loamy sand 
about 4 inches thick. The subsoil is about 22 inches 
thick. It is dark yellowish brown, loose loamy sand in the 
upper part; reddish brown, friable sandy loam in the 
middle; and yellowish brown, very friable loamy sand in 
the lower part. The substratum, to a depth of about 60 
inches, is yellowish brown, loose sand and sand and 
gravel. 

Typically, the surface layer of the Zurich soil is very 
dark brown silt loam about 7 inches thick. The subsoil is 
about 20 inches thick. It is brown, friable silty clay loam 
in the upper part and brown, friable silt loam in the lower 
part. The substratum, to a depth of about 60 inches, is 
light brown, stratified silt, very fine sand, and fine sand. 

Included with these soils in mapping are small areas of 
Casco, Dresden, Kewaunee, Oakville, and Symco soils. 
Casco and Dresden soils occupy ridge crests near the 
Boyer soil. Casco soils have a thinner subsoil that con- 
tains more clay than the Boyer soil. Dresden soils have 
more clay in the subsoil than the Boyer soils. Kewaunee 
soils occupy lower side slopes with Hortonville soil and 
have more clay in the lower part of the subsoil and in the 
substratum. Oakville soils are on ridge crests with Boyer 
soil, but are sandy throughout. Symco soils occupy drain- 
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ageways and are somewhat poorly drained. Also includ- 
ed are some small areas of Hortonville-Boyer-Zurich 
complex, 6 to 12 percent slopes. Included areas make 
up about 5 percent of the unit. 

Water and air move through the Hortonville soil at a 
moderate rate, through the subsoil of the Boyer soil at a 
moderately rapid rate, through the substratum of 
Boyer soil at a very rapid rate, and through the Zurich 
soil at a moderate rate. Surface runoff from cultivated 
areas is medium on Hortonville and Zurich soils and slow 
on Boyer soil. The available water capacity is high for 
Hortonville and Zurich soils and low for Boyer soil. The 
organic matter content of the surface layer is moderate 
in Hortonville soil, moderate to low in Boyer soil, and 
moderate or moderately low in Zurich soil. Natural fertitity 
is medium in Hortonville and Zurich soils and tow in 
Boyer soil. 

Most areas are farmed. The potential is good or fair 
for cultivated crops, pasture, hay, trees, and most engi- 
neering uses. 

These soils are moderately suited to corn, small grain, 
and cultivated crops. Where they are cultivated, there is 
a moderate erosion hazard. Suitable crop rotation, 
grassed waterways, and contour farming help prevent 
excessive soil loss. Some slopes are long enough and 
smooth enough for contour stripcropping and diversions. 
The Boyer soil is susceptible to soil blowing. Returning 
crop residues and applying manure improve fertility, 
reduce surface crusting, and increase water infiltration. 
Small areas of Symco soil in this complex need tile 
drainage and grassed waterways to remove excess 
water. 

These soils are moderately suited to pasture and hay. 
Overgrazing or grazing when the soils are too wet will 
cause surface compaction, excessive runoff, and poor 
titth. Proper stocking rates, pasture renovation, timely 
deferment of grazing, and restricted use during wet peri- 
ods help to keep plant cover and these soils in good 
condition. 

These soils are suited to woodland. The only soil relat- 
ed forest management problem is competing vegetation 
that interferes with natural regeneration following har- 
vest. This vegetation can be controlled by herbicides or 
mechanical removal. 

The Hortonville and Zurich soils are moderately suited 
to septic tank absorption fields. The moderate permeabil- 
ity can perhaps be overcome by enlarging the absorption 
field. The Boyer soil is suited to septic tank absorption 
fields, but there is a danger of ground water contamina- 
tion. The Hortonville and Zurich soils are moderately 
Suited to dwellings with and without basements. The 
moderate shrink-swell potential of the subsoil is a prob- 
lem, but it can perhaps be overcome by placing a layer 
of coarse material, such as sand and gravel, under the 
footings and concrete slab. The Boyer soil is suited to 
dwellings with and without basements 

This complex is in capability unit Ile-1. The Hortonville 
soil is in woodland suitability subclass 10, the Boyer soil 
is in 3s, and the Zurich soil is in 20. 
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HzC2—Hortonville-Boyer-Zurich complex, 6 to 12 
percent slopes, eroded. These sloping, well drained 
soils are on convex slopes of broad ridges on till plains 
that have been modified by wind and water. Individual 
areas of this unit are irregular in shape and range from 
10 to 60 acres in size. Hortonville soil makes up 45 to 55 
percent of the unit and Boyer and Zurich soils each 
make up 10 to 20 percent of the unit. The Hortonville 
soil is mostly on lower side slopes of broad ridges and 
Boyer and Zurich soils are on ridge crests. Areas of 
these soils are so intricately mixed or so small in size 
that it was not practical to separate them in mapping. 

Typically, the surface layer of the Hortonville soil is 
very dark grayish brown silt loam about 8 inches thick. 
The subsoil is about 24 inches thick. It is mostly reddish 
brown friable silty clay loam in the upper part and red- 
dish brown, firm clay loam in the lower part. The substra- 
tum, to a depth of about 60 inches, is reddish brown firm 
loam. 

Typically, the surface layer of the Boyer soil is dark 
grayish brown loamy sand about 7 inches thick. The 
subsurface layer is brown loamy sand about 4 inches 
thick. The subsoil is about 20 inches thick. It is dark 
yellowish brown, loose loamy sand in the upper part; 
reddish brown, friable sandy loam in the middie; and 
yellowish brown, very friable loamy sand in the lower 
part. The substratum, to a depth of about 60 inches, is 
yellowish brown loose sand and sand and gravel. 

Typically, the surface layer of the Zurich soil is dark 
brown silt loam about 6 inches thick. The subsoil is 
about 20 inches thick. It is brown, friable silty clay loam 
in the upper part and brown, friable silt loam in the lower 
part. The substratum, to a depth of about 60 inches, is 
light brown, stratified silt, very fine sand, and fine sand. 

Included with these soils in mapping are small areas of 
Casco, Dresden, Kewaunee, Oakville, and Symco soils. 
Casco and Dresden soils occupy ridge crests near Boyer 
soil. Casco soils have a thinner subsoil that contains 
more clay than the Boyer soils. Dresden soils have more 
clay in the subsoil than the Boyer soil. Kewaunee soils 
occupy lower side slopes with Hortonville soil and have 
more clay in the lower part of the subsoil and in the 
substratum. Oakville soils are on ridge crests with the 
Boyer soil but are sandy throughout. Symco soils occur 
in small drainageways and are somewhat poorly drained. 
Also included are some small areas of Hortonville-Boyer- 
Zurich complex, 12 to 20 percent slopes. In a few places 
there is a seasonal perched water table at a depth of 2 
to 5 feet. Included areas make up about 15 percent of 
the unit. 

Water and air move through the Hortonville soil at a 
moderate rate, through the subsoil of the Boyer soil at a 
moderately rapid rate, through the substratum of the 
Boyer soil at a very rapid rate, and through the Zurich 
soil at a moderate rate. Surface runoff from cultivated 
areas is medium on all soils of the complex. The availa- 
ble water capacity is high for Hortonville and Zurich soils 
and low for Boyer soil. Hortonville and Zurich soils have 
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medium natural fertility and Boyer soil has low natural 
fertility. The organic matter content of the surface layer 
is moderate in Hortonville soil, moderate to low in Boyer 
soil, and moderate to moderately low in Zurich soil. 

Most areas are farmed. The potential is fair for culti- 
vated crops, pasture, and hay. It is fair to good for trees 
and most engineering uses. 

These soils are moderately suited to corn, small grain, 
and adapted cultivated crops. If these soils are cultivat- 
ed, there is a moderate erosion hazard. Boyer soil is 
susceptible to soil blowing and is droughty. Crop rotation, 
contour farming, and grassed waterways help to prevent 
excessive soil loss. Contour stripcropping and diversions 
reduce erosion on long smooth slopes. Returning crop 
residues and applying manure improve soil fertility and 
tilth and increase water infiltration. Included Symco soils 
need tile drainage and grassed waterways to remove 
excess water. 

These soils are moderately suited to pasture and hay, 
and their use as pasture and hayland reduces erosion. 
Overgrazing or grazing when the soil is too wet, howev- 
er, will cause surface compaction, excessive runoff, and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods help keep the soil and 
plant cover in good condition. 

These soils are suited to woodland. The only soil- 
related forest management problem is competing vege- 
tation that interferes with natural regeneration following 
harvest. This vegetation can be controlled by herbicides 
or mechanical removal. 

These soils are moderately suited to septic tank ab- 
sorption fields. Slope is a problem, but it can perhaps be 
overcome by land leveling and shaping. It may be neces- 
sary to increase the size of the absorption field to over- 
come the moderate permeability in the Hortonville and 
Zurich soils. There is a danger of ground water contami- 
nation by septic tank effluent in Boyer soil. These soils 
are moderately suited to dwellings with or without base- 
ments. Slope is a problem, but it can perhaps be over- 
come by land leveling or shaping. The Hortonville and 
Zurich soils also have a moderate shrink-swell potential 
in the subsoil. This problem can perhaps be overcome 
by placing a layer of coarse material, such as sand and 
gravel, under the footings and concrete slab. 

This complex is in capability unit Ille-1. The Hortonville 
soil is in woodland suitability subclass 10, the Boyer soil 
is in 3s, and the Zurich soil is in 20. 


HzD2—Hortonville-Boyer-Zurich complex, 12 to 20 
percent slopes, eroded. These moderately steep, well 
drained soils are on convex slopes of hills and ridges on 
till plains that have been modified by wind and water. 
Individual areas of this unit are irregular in shape and 
range from 10 to 50 acres in size. Hortonville soil makes 
up 35 to 45 percent of the unit, and Boyer and Zurich 
soils each make up 15 to 25 percent of the unit. The 
Hortonville soil is mostly on the lower side slopes of hills 
and ridges and Boyer and Zurich soils are on upper side 
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slopes and ridge crests. Areas of these soils are so 
intricately mixed or so small in size that it was not practi- 
cal to separate them in mapping. 

Typically, the surface iayer of the Hortonville soil is 
very dark grayish brown silt loam about 7 inches thick. 
The subsoil is about 24 inches thick. It is mostly reddish 
brown, friable silty clay loam in the upper part and red- 
dish brown, firm clay loam in the lower part. The substra- 
tum, to a depth of about 60 inches, is reddish brown, 
firm loam. 

Typically, the surface layer of the Boyer soil is dark 
grayish brown loamy sand about 6 inches thick. The 
subsoil is about 18 inches thick. It is dark yellowish 
brown, loose loamy sand in the upper part; reddish 
brown, friable sandy loam in the middle; and yellowish 
brown, very friable loamy sand in the lower part. The 
substratum, to a depth of about 60 inches, is yellowish 
brown, loose sand and sand and gravel. 

Typically, the surface layer of the Zurich soil is dark 
brown silt loam about 5 inches thick. The subsoil is 
about 18 inches thick. It is brown, friable silty clay loam 
in the upper part and brown, friable silt loam in the lower 
part. The substratum, to a depth of about 60 inches, is 
light brown, stratified silt, very fine sand, and fine sand. 

Included with these soils in mapping are small areas of 
Casco, Kewaunee, and Oakville soils. Casco soils are 
mostly on ridge crests with Boyer soil but have a thinner 
subsoil that contains more clay than the Boyer soil. 
Kewaunee soils occupy lower side slopes of ridges with 
Hortonville soil and have more clay in the lower part of 
the subsoil and in the substratum. Oakville soils are also 
on the ridge crests with Boyer soils but are sandy 
throughout. Also included with these soils are some 
small areas of Hortonville-Boyer-Zurich complex, 6 to 12 
percent slopes. Included areas make up about 15 per- 
cent of the unit. 

Water and air move through the Hortonville soil at a 
moderate rate, through the subsoil of the Boyer soil at a 
moderately rapid rate, through thé substratum of the 
Boyer soil at a very rapid rate, and through the Zurich 
soil at a moderate rate. Surface runoff from cultivated 
areas is rapid on all soils of the complex. The available 
water capacity is high for Hortonville and Zurich soils 
and low for Boyer soil. Hortonville and Zurich soils have 
a medium natural fertility. The Boyer soil has low natural 
fertility. The organic matter content of the surface layer 
is moderate in Hortonville soil, moderate to low in Boyer 
soil, and moderate or moderately low in Zurich soil. 

Some areas are farmed; others are in woodland. The 
potential is fair for cultivated crops, pasture, and hay; 
good to fair for trees; and fair for most engineering uses. 

These soils are moderately suited to corn, small grain, 
and other cultivated crops. If they are cultivated, there is 
a severe erosion hazard. The Boyer soil is susceptible to 
soil blowing and is droughty. Crop rotation, conservation 
tillage, contour farming, and grassed waterways are nec- 
essary to control erosion if these soils are cultivated. 

These soils are moderately suited to pasture and hay, 
and maintaining them in hayland or pasture will control 
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erosion. Overgrazing or grazing when the soils are too 
wet, however, will cause surface compaction, excessive 
runoff, poor tilth, and increased erosion. Proper stocking 
rates, pasture rotation, and restricted use during wet 
periods help to keep the soil and plant cover in good 
condition. 

These soils are suited to woodland. Soil-related prob- 
lems of forest management are associated with steep- 
ness of slope or plant competition following harvest. 
Contour planting of trees and careful location of skid 
roads during harvest will minimize erosion. Seedling sur- 
vival on steeper slopes facing south or west can be 
increased by careful planting of vigorous nursery stock. 
Competing vegetation that interferes with natural regen- 
eration following harvest can be controlled by herbicides 
or mechanical removal. Skidding operations may expose 
sufficient mineral soil to allow adequate regeneration. 

These soils are poorly suited to septic tank absorption 
fields and dwellings with or without basements because 
of slope. This problem can perhaps be overcome by land 
leveling or shaping. There is a danger of ground water 
contamination by septic tank effluent in Boyer soil. 

This complex is in capability unit I\Ve-1. The Hortonville 
soil is in woodland suitability subclass 1r, the Boyer soil 
is in 3s, and the Zurich soil is in 2r. 


HzE—Hortonville-Boyer-Zurich complex, 20 to 35 
percent slopes. These steep and very steep, well 
drained soils are on convex side slopes of hills and 
ridges of till plains and moraines and on the side slopes 
of valleys. Individual areas of this unit are elongated in 
shape and range from 3 to 100 acres in size. Hortonville 
soil makes up 35 to 45 percent of the unit, and Boyer 
and Zurich soils each make up 15 to 25 percent of the 
unit. The Hortonville soil is on upper side slopes and 
ridgetops; the Boyer and Zurich soils occupy lower side 
slopes. Areas of these soils are so intricately mixed or 
so small in size that it was not practical to separate them 
in mapping. 

Typically, the surface layer of the Hortonville soil is 
very dark grayish brown silt loam about 6 inches thick. 
The subsoil is about 21 inches thick. It is reddish brown, 
friable silty clay loam in the upper part and reddish 
brown firm clay loam in the lower part. The substratum, 
to a depth of about 60 inches, is reddish brown, firm 
loam. 

Typically, the surface layer of the Boyer soil is dark 
grayish brown loamy sand about 6 inches thick. The 
subsoil is about 16 inches thick. It is dark yellowish 
brown, loose loamy sand in the upper part; reddish 
brown, friable sandy loam in the middle; and yellowish 
brown, very friable loamy sand in the lower part. The 
substratum, to a depth of about 60 inches, is yellowish 
brown, loose sand and sand and gravel. 

Typically, the surface layer of the Zurich soil is dark 
brown silt loam about 5 inches thick. The subsoil is 
about 17 inches thick. It is brown, friable silty clay loam 
in the upper part and brown, friable silt loam in the lower 
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part. The substratum, to a depth of about 60 inches, is 
light brown stratified silt, very fine sand, and fine sand. 

included with these soils in mapping are small areas of 
Casco, Kewaunee, and Nichols soils. Casco soils occupy 
landscape positions similar to the Boyer soil but have a 
thinner subsoil that contains more clay than Boyer soil. 
Kewaunee soils occupy landscape positions similar to 
the Hortonville soil but have more clay in the lower part 
of the subsoil and in the substratum. Nichols soils 
occupy landscape positions similar to the Zurich soil but 
have less clay in the subsoil. Also included are small 
areas of somewhat poorly drained and poorly drained 
soils near hillside seeps and springs. Included areas 
make up about 15 percent of the unit. 

Water and air move through the Hortonville soil at a 
moderate rate, through the subsoil of the Boyer soil at a 
moderately rapid rate, through the substratum of the 
Boyer soil at a very rapid rate, and through the Zurich 
soil at a moderate rate. Surface runoff from cultivated 
areas is rapid or very rapid on all soils of the complex. 
The available water capacity is high for Hortonville and 
Zurich soils and low for Boyer soil. The Hortonville and 
Zurich soils have medium natural fertility; Boyer soil has 
low natural fertility. The organic matter content of the 
surface layer is moderate in Hortonville soil, moderate to 
low in Boyer soil, and moderate or moderately low in 
Zurich soil. 

Most areas are in woodland. The potential is poor for 
cultivated crops, pasture, and hay and good or fair for 
trees. The potential is poor for most engineering uses. It 
is good for woodland. 

These soils are suited to woodland. Soil-related prob- 
lems of forest management are associated with steep- 
ness of slope or plant competition following harvest. 
Contour planting of trees and careful location of skid 
roads during harvest will minimize erosion. Seedling sur- 
vival on steeper slopes facing south or west can be 
improved by careful planting of vigorous nursery stock. 
Competing vegetation that interferes with natural regen- 
eration following harvest can be controlled by herbicides 
or mechanical removal. Skidding operations may expose 
sufficient mineral soil to allow adequate regeneration. 

Because of the slope, these soils are poorly suited to 
septic tank absorption fields and dwellings with and with- 
out basements. On the Boyer soil, there is a danger of 
ground water contamination by septic tank effluent. 

This complex is in capability unit Vie-1. The Hortonville 
soil is in woodland suitability subclass 1r, the Boyer soil 
is in 3s, and the Zurich soil is in 2r. 


KhB—Kewaunee silt loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on plane and 
convex slopes of hills and ridges on till plains. Individual 
areas are irregular in shape and range from 3 to several 
hundred acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsoil is about 20 
inches thick. It is reddish brown, firm silty clay loam in 
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the upper part and reddish brown, firm silty clay in the 
lower part. The substratum, to a depth of about 60 
inches, is reddish brown, firm silty clay. In some places 
the slope is less than 2 percent; some areas are eroded. 

Included with this soil in mapping are small areas of 
Hortonville, Kolberg, and Omro soils that occupy similar 
landscape positions. Hortonville soils have less clay in 
the lower part of the subsoil and in the substratum. 
Kolberg soils are underlain by dolomite bedrock at a 
depth of 20 to 40 inches. Omro soils have a loamy lower 
subsoil and substratum. Also included are small areas of 
Manawa and Poygan soils. These soils are somewhat 
poorly drained and poorly drained respectively and 
occupy drainageways and depressions. Also included are 
some small sloping areas of Kewaunee soils and areas 
of Kewaunee soil with sandy strata in the subsoil and 
substratum. Included areas make up 5 to 15 percent of 
the unit. 

Water and air move through this Kewaunee soil at a 
moderately slow rate. Surface runoff from cultivated 
areas is medium. Available water capacity is moderate. 
Natural fertility is high. Organic matter content of the 
surface layer is moderate. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. If this soil is cultivated, there is a moderate 
erosion hazard. Conservation measures such as crop 
rotation and grassed waterways can help prevent exces- 
sive soil loss. Some areas have slopes that are long and 
smooth enough for contour stripcropping and diversions. 
Returning crop residues and applying barnyard manure 
improve fertility and tilth and increase water infiltration. 

This soil is suited to pasture and hay, and its use as 
pasture and hayland reduces erosion. Overgrazing or 
grazing when the soil is too wet, however, will cause 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the plant cover and soil in good condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical! removal. 

This soil is poorly suited to septic tank absorption 
fields because of the moderately slow permeability. This 
problem can perhaps be overcome by building a filtering 
mound of suitable material. This soil is poorly suited to 
dwellings with or without basements because of the high 
shrink-swell potential. This problem can perhaps be 
overcome by placing a layer of coarse material, such as 
sand and gravel, under the footings and concrete slab. 

This soil is in capability unit Ile-6 and woodland suit- 
ability subclass 2c. 


KpB2—Kewaunee silty clay loam, 2 to 6 percent 
slopes, eroded. This gently sloping, well drained soil is 
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on convex slopes of hills and ridges on till plains. Individ- 
ual areas are irregular in shape and range from 3 to 
several hundred acres in size. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 7 inches thick. The subsoil is about 20 
inches thick. It is reddish brown, firm silty clay loam in 
the upper part and reddish brown, firm silty clay in the 
lower part. The substratum, to a depth of about 60 
inches, is reddish brown, firm silty clay. In some places 
there are layers of silt and fine sand in the substratum. 

Included with this soil in mapping are small areas of 
Hortonville, Kolberg, and Omro soils that occupy similar 
landscape positions. Hortonville soils have less clay in 
the lower part of the subsoil and in the substratum. 
Kolberg soils are underlain by dolomite bedrock at a 
depth of 20 to 40 inches. Omro soils have a loamy lower 
subsoil and substratum. Also included are small areas of 
Manawa and Poygan soils. These. soils are somewhat 
poorly drained and poorly drained respectively and 
occupy drainageways and depressions. Also included are 
some small sloping areas of Kewaunee soils and areas 
of Kewaunee soils with sandy strata in the subsoil and 
substratum. Included areas make up 5 to 15 percent of 
the unit. 

Water and air move through this Kewaunee soil at a 
moderately slow rate. Surface runoff from cultivated 
areas is medium. Available water capacity is moderate. 
Natural fertility is high. Organic matter content of the 
surface layer is moderate. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. If this soil is cultivated, there is a moderate 
erosion hazard. Care should be taken to cultivate this 
soil at the proper moisture content to insure good tilth. If 
worked when wet, this soil tends to puddle and become 
compacted. On drying it forms hard clods that make it 
difficult to prepare a seedbed. Conservation measures 
such as crop rotations and grassed waterways help pre- 
vent excessive soil loss. Some areas have slopes that 
are long and smooth enough for contour stripcropping 
and diversions. Returning crop residues and applying 
manure improve fertility and tilth and increase water infil- 
tration. 

This soil is suited to pasture and hay, and its use as 
pasture and hayland reduces erosion. Overgrazing or 
grazing when the soil is too wet, however, will cause 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the plant cover and soil in good condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the moderately slow permeability. This 
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problem can perhaps be overcome by building a filtering 
mound of suitable material. This soil is poorly suited to 
dwellings with or without basements because of the high 
shrink-swell potential. This problem can perhaps be 
overcome by placing a layer of coarse material, such as 
sand and gravel, under the footings and concrete slab. 

This soil is in capability unit lle-6 and woodland suit- 
ability subclass 2c. 


KpC2—Kewaunee silty clay loam, 6 to 12 percent 
slopes, eroded. This sloping, well drained soil is on 
convex slopes of broad ridges on till plains. Individual 
areas are elongated in shape and range from 3 to 50 
acres in size. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 7 inches thick. The subsoil is about 19 
inches thick. It is reddish brown, firm silty clay loam in 
the upper part and reddish brown, firm silty clay in the 
lower part. The substratum, to a depth of about 60 
inches, is reddish brown, firm silty clay. 

Included with this soil in mapping are small areas of 
Hortonville, Kolberg, and Omro soils that occupy similar 
landscape positions. Hortonville soils have less clay in 
the lower part of the subsoil and in the substratum. 
Kolberg soils have dolomite bedrock at a depth of 20 to 
40 inches. Omro soils are loamy in the lower part of the 
subsoil and in the substratum. Also included are some 
small areas of sloping or moderately steep Kewaunee 
soils and areas of Kewaunee soils with sandy strata in 
the subsoil and substratum. Included areas make up 5 to 
15 percent of the unit. 

Water and air move through this Kewaunee soil at a 
moderately slow rate. Surface runoff from cultivated 
areas is medium. Available water capacity is moderate. 
Natural fertility is high. Organic matter content of the 
surface layer is moderate. 

Most areas are farmed. The potential is fair for culti- 
vated crops, hay, and pasture. It is good for trees and 
fair for most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. If this soil is cultivated, there is a 
moderate erosion hazard. Care should be taken to cuiti- 
vate this soil at the proper moisture content to insure 
good tilth. If worked when wet the soil puddles and 
becomes compacted. On drying it forms hard clods that 
make it difficult to prepare a good seedbed. Conserva- 
tion measures such as crop rotation and grassed water- 
ways help to prevent excessive soil loss. Some areas 
have slopes that are long and smooth enough for con- 
tour stripcropping and diversions. Returning crop resi- 
dues and applying manure help to improve fertility and 
tilth and increase water infiltration. 

This soil is moderately suited to pasture and hay and 
its use as pasture and hayland reduces erosion. Over- 
grazing or grazing when the soil is too wet, however, will 
cause surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely defer- 
ment of grazing, and restricted use during wet periods 
help to keep the plant cover and soil in good conditon. 
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This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the moderately slow permeability. This 
problem can perhaps be overcome by building a filtering 
mound of suitable material. This soil is poorly suited to 
dwellings with or without basements because of the high 
shrink-swell potential. This problem can perhaps be 
overcome by placing a layer of coarse material, such as 
sand and gravel, under the footings and concrete slab. 

This soil is in capability unit ille-6 and woodland suit- 
ability subclass 2c. 


KpD2—Kewaunee silty clay loam, 12 to 20 percent 
slopes, eroded. This moderately steep, well drained soil 
is on convex slopes of hills, ridges, and valley sides on 
till plains. Individual areas are elongated in shape and 
range from 3 to 25 acres in size. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 5 inches thick. The subsoil is reddish 
brown, firm silty clay about 18 inches thick. The substra- 
tum, to a depth of about 60 inches, is reddish brown, 
firm, silty clay. 

Included with this soil in mapping are small areas of 
Hortonville, Kolberg, and Omro soils that occupy similar 
landscape positions. Hortonville soils have less clay in 
the lower part of the subsoil and in the substratum. 
Kolberg soils have dolomite bedrock at a depth of 20 to 
40 inches. Omro soils are loamy in the lower part of the 
subsoil and in the substratum. Also included are some 
small areas of sloping and steep Kewaunee soils and 
some severely eroded areas. Included areas make up 5 
to 15 percent of the unit. 

Water and air move through this Kewaunee soil at a 
moderately slow rate. Surface runoff from cultivated 
areas is rapid. Available water capacity is moderate. Nat- 
ural fertility is high. Organic matter content of the surface 
layer is moderate. 

Some areas are farmed. The potential is fair for culti- 
vated crops, pasture, and hay. It is good for trees and 
fair for most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. If this soil is cultivated, there is a 
severe erosion hazard. Care should be taken to cultivate 
this soil at the proper moisture content to insure good 
tilth. if worked when wet, this soil puddles and becomes 
compacted. On drying it forms hard clods that make it 
difficult to prepare a seedbed. Very careful management 
is needed to control erosion. Many areas of this unit are 
too smail for the application of conservation practices to 
be practicable. Where they can be used, crop rotations, 
grassed waterways, contour stripcropping, diversions, 
and conservation tillage can help to control erosion. Re- 
turning crop residues and applying manure reduce ero- 
sion, improve fertility and tilth, and increase water infiltra- 
tion. 
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This soil is moderately suited to pasture and hay, and 
its use as pasture or hayland reduces erosion. Overgraz- 
ing or grazing when the soil is too wet, however, will 
cause surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely defer- 
ment of grazing, and restricted use during wet periods 
help to keep this soil and plant cover in good condition. 

This soil is suited to woodland. Erosion may be con- 
trolled by contour planting of trees and careful location 
of skid roads during harvest. Survival of planted trees 
can be increased by careful planting of vigorous nursery 
stock. Vegetation that competes with natural regenera- 
tion following harvest can be controlled by herbicides or 
mechanical removal. 

This soit is poorly suited to septic tank absorption 
fields because of the moderately slow permeability and 
slope. These problems can perhaps be overcome by 
building a filtering mound of suitable material and by land 
leveling or shaping. This soil is poorly suited to dwellings 
with or without basements because of the high shrink- 
swell potential and slope. The shrink-swell problem can 
perhaps be overcome by placing a layer of coarse mate- 
rial, such as sand and gravel, under the footings and 
concrete slab. Slope can perhaps be overcome by land 
leveling or shaping. 

This soil is in capability unit I[Ve-6 and woodland suit- 
ability subclass 2c. 


KsC3—Kewaunee silty clay, 6 to 12 percent 
slopes, severely eroded. This sloping, well drained soil 
is on convex slopes of broad ridges on till plains. Individ- 
ual areas are elongated in shape and range from 3 to 30 
acres in size. 

Typically, the surface layer is reddish brown, firm silty 
clay about 5 inches thick. The subsoil is reddish brown, 
firm silty clay about 16 inches thick. The substratum, to a 
depth of about 60 inches, is reddish brown, firm silty 
clay. 

Included with this soil in mapping are small areas of 
Hortonville, Kolberg, and Omro soils that occupy similar 
landscape positions. Hortonville soils have less clay in 
the lower part of the subsoil and in the substratum. 
Kolberg soils have dolomite bedrock at a depth of 20 to 
40 inches. Omro soils are loamy in the lower part of the 
subsoil and in the substratum. Also included are some 
smail areas of gently sloping and moderately steep 
Kewaunee soils. Included areas make up 5 to 15 percent 
of the unit. ' 

Water and air move through this Kewaunee soil at a 
moderately slow rate. Surface runoff from cultivated 
areas is medium. Available water capacity is moderate. 
Natural fertility is medium. Organic matter content of the 
surface layer is moderately low. Roots are somewhat 
restricted by the clayey subsoil at a depth of 5 to 30 
inches. 

Some areas are farmed; others are reverting to trees. 
The potential is fair for cultivated crops, hay, and pas- 
ture. It is good for trees and fair for most engineering 
uses. 


SOIL SURVEY 


This soil is moderately suited to corn, small grain, and 
other cultivated crops. If this soi! is cultivated, there is a 
severe erosion hazard. Care should be taken to cultivate 
this soil at the proper moisture content to ensure good 
tilth. If worked when wet, this soil puddles and becomes 
compacted. On drying, it forms hard clods that make it 
difficult to prepare a seedbed. Conservation measures 
such as suitable crop rotations and grassed waterways 
help prevent excessive soil loss. Some areas have 
slopes that are long enough and smooth enough for 
contour stripcropping and diversions. Returning crop resi- 
dues and applying manure improve the tilth, fertility, and 
water infiltration. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Over- 
grazing or grazing when the soil is too wet, however, will 
cause surface compaction, excessive runoff, poor tilth, 
and erosion. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods can help to keep the plant cover and soil in 
good condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that intereferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the moderately slow permeability. This 
problem can perhaps be overcome by building a filtering 
mound of suitable material. This soil is poorly suited to 
dwellings with or without basements because of the high 
shrink-swell potential. This problem can perhaps be 
overcome by placing a layer of coarse material, such as 
sand and gravel, under the footings and concrete slab. 

This soil is in capability unit !Ve-6 and woodland suit- 
ability subclass 2c. 


KsD3—Kewaunee silty clay, 12 to 20 percent 
slopes, severely eroded. This moderately steep, well 
drained soil is on convex slopes of hills, ridges, and 
valleys on till plains. Individual areas are elongated in 
shape and range from 3 to 50 acres in size. 

Typically, the surface layer is reddish brown, firm silty 
clay about 5 inches thick. The subsoil is reddish brown, 
firm silty clay about 15 inches thick. The substratum, to a 
depth of about 60 inches, is reddish brown, firm silty 
clay. 

Included with this soil in mapping are small areas of 
Hortonville, Kolberg, and Omro soils that occupy similar 
landscape positions. Hortonville soils have less clay in 
the lower part of the subsoil and in the substratum. 
Kolberg soils have dolomite bedrock at a depth of 20 to 
40 inches. Omro scils are loamy in the lower part of the 
subsoil and in the substratum. Also included are some 
areas of sloping and steep Kewaunee soils. Included 
areas make up 5 to 15 percent of the unit. 

Water and air move through this Kewaunee soil at a 
moderately slow rate. Surface runoff from cultivated 
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areas is rapid. Available water capacity is moderate. Nat- 
ural fertility is medium. Organic matter content of the 
surface layer is moderately low. 

Some areas of this soil are farmed; others are revert- 
ing to trees. The potential is poor for cultivated crops, 
hay, and pasture. It is good for trees and fair for most 
engineering uses. 

This soil is generally unsuited to corn, small grain, and 
other cultivated crops. If this soil is cultivated, there is a 
severe erosion hazard. Because of the high clay content 
in the surface layer, this soil should be cultivated at 
proper moisture content to maintain good tilth. If worked 
when wet, this soil puddles and becomes compacted. On 
drying, it forms hard clods that interfere with the prepara- 
tion of a good seedbed. Very careful management is 
needed to control erosion. However, most areas of this 
soil are so small that intensive management for cultivat- 
ed crops is not practicable. 

This soil is generally poorly suited to pasture and hay, 
but its use as pasture and hayland does reduce erosion. 
Overgrazing or grazing when the soil is too wet, howev- 
er, will cause surface compaction, excessive runoff, poor 
tilth, and erosion. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the plant cover and soil in good 
condition. 

This soil is suited to woodland. Erosion can be con- 
trolled by contour planting of trees and careful location 
of skid roads during harvest. Survival of planted trees 
can be increased by careful planting of vigorous nursery 
stock. Vegetation that competes with natural regenera- 
tion following harvest can be controlled by herbicides or 
mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the moderately slow permeability and 
slope. These problems can perhaps be overcome by 
building a filtering mound of suitable material and by land 
leveling or shaping. This soil is poorly suited to dwellings 
with or without basements because of high shrink-swell 
potential and slope. The shrink-swell problems can per- 
haps be overcome by placing a layer of coarse material, 
such as sand and gravel, under the footings and con- 
crete slab. Slope can perhaps be overcome by land 
leveling or shaping. 

This soil is in capability unit Vle-6 and woodland suit- 
ability subclass 2c. 


KsE3—Kewaunee silty clay, 20 to 35 percent 
slopes, severely eroded. This steep and very steep, 
well drained soil is on convex side slopes along rivers 
and streams and on escarpments along lakes. Individual 
areas are elongated in shape and range from 10 to 100 
acres in size. 

Typically, the surface layer is reddish brown, firm silty 
clay about 5 inches thick. The subsoil is reddish brown, 
firm silty clay about 15 inches thick. The substratum, to a 
depth of about 60 inches, is reddish brown, firm silty 
clay. 
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Included with this soil in mapping are small areas of 
Hortonville soils that occupy similar landscape positions. 
These soils have less clay in the lower part of the sub- 
soil and in the substratum than the Kewaunee soil. Also 
included are some Kewaunee soils on moderately steep 
slopes. Included areas make up 5 to 15 percent of the 
unit. 

Water and air move through this Kewaunee soil at a 
moderately slow rate. Surface runoff from cultivated 
areas is very rapid. Available water capacity is medium. 
Natural fertility is medium, and organic matter content of 
the surface layer is moderately low. 

Most areas are in woodland. The potential is poor for 
farming and most engineering uses. It is good for trees 
and woodland wildlife habitat. 

This soil is generally unsuited to cultivated crops, pas- 
ture, and hay. 

This soil is suited to woodland. Erosion may be con- 
trolled by contour planting of trees and careful location 
of skid roads during harvest. Survival of planted trees 
can be increased by careful planting of vigorous nursery 
stock. Vegetation that competes with natural regenera- 
tion following harvest can be controlled by herbicides or 
mechanical removal. 

_Because of the steep and very steep slopes and mod- 
erately slow permeability, this soil is poorly suited to 
septic tank absorption fields. This soil is also poorly 
suited to dwellings with or without basements because of 
slope and high shrink-swell potential. 

This soil is in capability unit Vile-6 and woodland suit- 
ability subclass 2c. 


KtB—Kewaunee-Manawa silt loams, 1 to 6 percent 
slopes. These nearly level and gently sloping, well 
drained and somewhat poorly drained soils are on con- 
cave and convex slopes on till plains. Individual areas 
are irregular in shape and range from 10 to several 
hundred acres in size. The well drained Kewaunee soil is 
on convex slopes of knolls; the somewhat poorly drained 
Manawa soil is in drainageways and depressions and is 
subject to occasionally brief flooding. Kewaunee soil 
makes up about 45 to 60 percent of the map unit; 
Manawa soil makes up about 35 to 50 percent of the 
unit. Areas of these soils are so intricately mixed and so 
small in size that it was not practical to separate them in 
mapping. 

Typically, the surface layer of the Kewaunee soil is 
very dark grayish brown silt loam about 8 inches thick. 
The subsoil is reddish brown, firm silty clay about 21 
inches thick. The substratum, to a depth of about 60 
inches, is reddish brown, firm silty clay. 

Typically, the surface layer of the Manawa soil is very 
dark gray silt loam about 9 inches thick. The subsoil is 
about 23 inches thick. It is reddish brown, mottled, firm 
silty clay loam in the upper part and reddish brown, 
mottled, firm clay in the lower part. The substratum, to a 
depth of about 60 inches, is reddish brown, firm clay. 

Included with these soils in mapping are small areas of 
Hortonville, Pella, and Symco soils. These soils have 
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less clay in the subsoil and substratum than Kewaunee 
or Manawa soils. Some small sloping areas of Kewaunee 
soils are also included. Included areas make up 5 to 15 
percent of the unit. 

Water and air move at a moderately slow rate through 
the Kewaunee soil and at a slow rate through the 
Manawa soil. Surface runoff from cultivated areas of 
Kewaunee soil is medium and fram Manawa soil is slow. 
Available water capacity is moderate. Natural fertility is 
high in Kewaunee soil and medium in Manawa soil. Or- 
ganic matter content of the surface layer is moderate. 
Roots of most crops are restricted by a perched season- 
al high water table at a depth of 1 to 3 feet in Manawa 
soil. 

_ Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

These soils are suited to corn, small grain, and other 
cultivated crops. Drainage of the Manawa soil is needed 
so that both soils dry uniformly. Tile drains work well for 
this purpose. There is a moderate erosion hazard on the 
Kewaunee soil, but because of the short slopes and 
small areas many conservation practices would be im- 
practical to apply for erosion control. Crop rotations and 
conservation tillage, however, can help to control ero- 
sion. 

These soils are suited to pasture and hay. A wide 
variety of forage species can be grown if the Manawa 
soil is drained. Where the Manawa soil is undrained, it is 
not suited to most legumes. 

These soils are suited to woodland. Seedling survival 
can be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

These soils are poorly suited to septic tank absorption 
fields because of the moderately slow permeability, the 
seasonal high water table, and flooding of Manawa soil. 
These problems can perhaps be overcome on the 
Kewaunee soil by building a filtering mound of suitable 
material and on the Manawa soil by installing tile drains 
to lower the seasonal water table and intercept seepage 
from surrounding slopes. The Kewaunee soil is poorly 
suited to dwellings with or without basements because of 
the high shrink-sweil potential. This problem can perhaps 
be overcome by placing a layer of coarse material, such 
as sand and gravel, under the footings and concrete 
slab. The Manawa soil is poorly suited to dwellings with 
or without basements because of the seasonal high 
water table and flooding. Dwellings should be on the 
Kewaunee part of the complex. 

These soils are in capability unit lle-6 and woodland 
suitability subclass 2c. 


KuA—Kibbie silt loam, 0 to 3 percent slopes. This 
nearly level and gently sloping, somewhat poorly drained 
soil is on plane and concave slopes in depressions on 
lake plains. Individual areas are irregular in shape and 
range from 3 to 100 acres in size. 


SOIL SURVEY 


Typically, the surface layer is about 12 inches thick 
and is very dark grayish brown silt loam in the upper part 
and grayish brown silt loam in the lower part. The subsoil 
is about 15 inches thick. It is brown, mottled, friable silt 
loam in the upper part; yellowish brown, mottled, friable 
loam in the middle; and brown, mottled, friable loam in the 
lower part. The substratum, to a depth of about 60 
inches, is pale brown, mottled, friable silt. In some 
places the subsoil has thin layers of clay loam, sandy 
loam, or silty clay loam and the substratum is stratified 
with thin layers of very fine sand. 

Included with this soil in mapping are small areas of 
Kibbie Variant, Matherton, and Shiocton soils that 
occupy similar landscape positions. Kibbie Variant soils 
have more clay in the subsoil. Matherton soils are under- 
lain by sand and gravel at a depth of 20 to 40 inches. 
Shiocton soils mostly have less clay in the subsoil. Also 
included are small areas of Bach and Zurich soils. Bach 
soils have less clay in the subsoil, are poorly drained, 
and are lower on the landscape. Zurich soils are higher 
on the landscape and are well drained. Included areas 
make up 10 to 15 percent of the unit. 

Water and air move through this Kibbie soil at a mod- 
erate rate. Surface runoff is slow. Available water capac- 
ity is high. Natural fertility is medium. Organic matter 
content of the surface layer is moderate or moderately 
low. Roots are restricted by the seasonal high water 
table at a depth of 1 to 2 feet. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

This soil is suited to growing corn, small grain, and 
other cultivated crops where drainage is provided. Sur- 
face and tile drainage are effective in removing excess 
water. Where possible, tile lines should be placed in the 
subsoil because there is danger of the silt in the substra- 
tum plugging the tile. The use of filters can help over- 
come this problem. Diversions help to control runoff from 
adjacent slopes. 

This soil is suited to hay and pasture. If drained, a 
wider variety of forage species can be grown. Fertiliza- 
tion, renovation, controlled grazing, and restricted use 
during wet periods help to keep the soil and plant cover 
in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table. This 
problem can perhaps be overcome by building a filtering 
mound of suitable material, and by installing tile drains 
outside the field to lower the seasonal high water table 
and intercept subsurface seepage from surrounding 
slopes. This soil is poorly suited to dwellings with or 
without basements because of the seasonal high water 
table. This problem can perhaps be overcome by lower- 
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ing the seasonal high water table by placing tile drains 
around the foundation footings and using gravity or sump 
outlets. 

This soil is in capability unit Ilw-2 and woodland suit- 
ability subclass 20. 


KvA—Kibbie Variant silt loam, 0 to 3 percent 
slopes. This nearly level and gently sloping, somewhat 
poorly drained soil is on plane and concave slopes in 
depressions on lake plains. It is subject to occasional 
brief flooding. Individual areas are irregular in shape and 
range from 3 to 100 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsoil is about 16 
inches thick. It is dark brown, mottled, firm silty clay in 
the upper part and reddish brown, mottled, friable silty 
clay loam in the lower part. The substratum, to a depth 
of about 60 inches, is reddish brown silt loam and light 
reddish brown, friable, stratified silt and very fine sand. 

Included with this soil in mapping are small areas of 
Kibbie, Lamartine, and Matherton soils that occupy simi- 
lar landscape positions. Kibbie soils have less clay in the 
subsoil. Lamartine soils are underlain by loamy glacial till 
at a depth of 20 to 40 inches. Matherton soils are under- 
lain by sand and gravel outwash at a depth of 20 to 40 
inches. Also included are small areas of Zurich soils. 
Zurich soils are well drained, have less clay in the sub- 
soil, and are higher on the landscape. Included areas 
make up 5 to 15 percent of the unit. 

Water and air move through the subsoil of this Kibbie 
Variant soil at a slow rate and through the substratum at 
a moderate rate. Surface runoff is slow. Available water 
capacity is high. Natural fertility is high. Organic matter 
content of the surface layer is moderate. Roots are re- 
stricted by the seasonal high water table at a depth of 1 
to 3 feet. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay and pasture, and trees. It 
is fair for most engineering uses. 

If adequately drained, this soil is suited to corn, small 
grain, and other cultivated crops. Surface and tile drain- 
age work well to remove excess water. Where tile is 
used, there is a danger of silt and very fine sands from 
the substratum plugging the tile. If possible, tile lines 
should be placed in the subsoil or filters used to prevent 
the entry of these sediments. Diversions help to control 
runoff from adjacent slopes. 

If drained, this soil is suited to pasture and hay. Fertil- 
ization, renovation, controlled grazing, and restricted use 
during wet periods help to keep the soil and plant cover 
in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table and 
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flooding. These problems can perhaps be overcome by 
building a filtering mound of suitable material and by 
installing tile drains outside the field to lower the season- 
al high water table and to intercept subsurface seepage 
from surrounding slopes. This soil is poorly suited to 
dwellings with or without basements because of the sea- 
sonal high water table and flooding. These problems can 
perhaps be overcome by lowering the seasonal high 
water table with tile drains placed around the foundation 
footings and using gravity or sump outlets. 

This soil is in capability unit Ilw-2 and woodland suit- 
ability subclass 20. 


KwB—Kolberg silt loam, 1 to 6 percent slopes. This 
nearly level and gently sloping, well drained, moderately 
deep soil is on plane and convex slopes of hills and 
ridges on till plains. Individual areas are irregular in 
shape and range from 3 to several hundred acres in 
size. 

Typically, the surface layer is about 6 inches thick and 
is very dark grayish brown and pinkish gray silt loam. 
The subsoil is about 25 inches thick. It is mostly reddish 
brown, firm silty clay in the upper part and reddish 
brown, firm clay in the lower part. Dolomite bedrock is at 
a depth of about 31 inches. In some places there are 
thin clayey or loamy substratum layers above the dolo- 
mite. 

Included with this soil in mapping are small areas of 
Kolberg Variant soils that occupy similar landscape posi- 
tions. These soils are thinner over bedrock than the 
Kolberg soils. Also included are small areas of Horton- 
ville and Kewaunee soils. These soils are underlain by 


' glacial till. Also included are areas of sloping Kolberg 


soils. Included areas make up 5 to 15 percent of the 
unit. 

Water and air move through this Kolberg soil at a 
moderately slow rate. Surface runoff from cultivated 
areas is medium. Available water capacity is moderate. 
Natural fertility is high. Organic matter content of the 
surface layer is moderately low. Roots are restricted by 
dolomite bedrock at a depth of 20 to 40 inches. 

Most areas are farmed. The potential is good for 
crops, hay, pasture, and trees. It is fair for most engi- 
neering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. In dry years, yields are limited by the mod- 
erate available water capacity. If this soil is cultivated, 
there is a moderate erosion hazard. Crop rotation, 
grassed waterways, and conservation tillage help to pre- 
vent excessive soil loss. Some areas have slopes that 
are long and smooth enough for contour stripcropping. 
Returning crop residues and applying manure improve 
fertility and tilth and increase water infiltration. 

This soil is suited to pasture and hay, and its use as 
pasture and hayland reduces erosion. Overgrazing or 
grazing when the soil is too wet, however, will cause 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
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of grazing, and restricted use during wet periods help to 
keep the plant cover and soil in good condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the moderately slow permeability and 
depth to bedrock. These problems can perhaps be over- 
come by building a filtering mound of suitable material. 
This soil is poorly suited to dwellings with basements 
because of depth to bedrock. This problem can perhaps 
be overcome by constructing dwellings with partially ex- 
posed basements. This soil is moderately suited to dwell- 
ings without basements because of the moderate shrink- 
swell potential of the subsoil. This problem may be over- 
come by placing a layer of coarse material, such as sand 
and gravel, under the footings and concrete slab and by 
constructing footings on the bedrock. 

This soil is in capability unit lle-2 and woodland suit- 
ability subclass 2c. 


KwC2—Kolberg silt loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained, moderately deep soil 
is on convex slopes of broad ridges on till plains. Individ- 
ual areas are elongated in shape and range from 3 to 50 
acres in size. 

Typically, the surface layer is about 5 inches thick and 
is very dark grayish brown and pinkish gray silt loam. 
The subsoil is about 23 inches thick. It is reddish brown, 
firm silty clay in the upper part and reddish brown, firm 
clay in the lower part. Dolomite bedrock is at a depth of 
about 28 inches. In some places thin layers of clayey or 
loamy substratum are above the bedrock. 

Included with this soil in mapping are small areas of 
Hortonville, Kewaunee, and Kolberg Variant soils that 
occupy similar landscape positions. Hortonville and 
Kewaunee soils are underlain by glacial till. Kolberg Vari- 
ant soils are thinner over bedrock. Also included are 
some moderately steep Kolberg soils and Kolberg soils 
that are severely eroded. Included areas make up 5 to 
15 percent of the unit. 

Water and air move through this Kolberg soil at a 
moderately slow rate. Surface runoff from cultivated 
areas is medium. Available water capacity is moderate. 
Natural fertility is medium. Organic matter content of the 
surface layer is moderately low. Roots of some crops are 
restricted by dolomite bedrock at a depth of 20 to 40 
inches. 

Most areas are farmed. The potential is fair for culti- 
vated crops, hay, and pasture and good for trees. It is 
fair for most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. In dry years, yields are limited by 
the moderate available water capacity. If this soil is culti- 
vated, there is a moderate erosion hazard. Tilth is poor 
because of a moderate amount of clay in the surface 
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layer. lf worked when wet, this soil dries to form hard 
clods that interfere with the preparation of a good 
seedbed. Crop rotation, grassed waterways, and conser- 
vation tillage help prevent excessive soil loss. Some 
areas have slopes that are long and smooth enough for 
contour stripcropping. Returning crop residue and apply- 
ing manure improve fertility and tilth and increase water 
infiltration. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Over- 
grazing or grazing when the soil is too wet, however, will 
cause surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely defer- 
ment of grazing, and restricted use during wet periods 
help to keep the plant cover and soil in good condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the depth to bedrock and moderately 
slow permeability. These problems can perhaps be over- 
come by building a filtering mound of suitable material. 
This soil is poorly suited to dwellings with basements 
because of the depth to bedrock, but this problem can 
be avoided by constructing dwellings with partially ex- 
posed basements. This soil is moderately suited to dwell- 
ings without basements because of the moderate shrink- 
swell potential of the subsoil and the slope. These prob- 
lems can perhaps be overcome by placing a layer of 
coarse material, such as sand and gravel, under the 
footings and concrete slab, by constructing footings on 
the bedrock, and by land leveling or shaping. 

This soil is in capability unit I!le-2 and woodland suit- 
ability subclass 2c. 


KxB—Kolberg Variant silt loam, 1 to 6 percent 
slopes. This nearly level and gently sloping, well 
drained, shallow soil is on plane and convex slopes of 
small hills on till plains. Individual areas are irregular in 
shape and range from 3 to 100 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsoil is about 10 
inches thick. It is mostly reddish brown, firm silty clay in 
the upper part and reddish brown, firm clay in the lower 
part. Dolomite bedrock is at a depth of about 18 inches. 
In places the subsoil is loam. 

Included with this soil in mapping are small areas of 
Kolberg soils that occupy similar landscape positions. 
These soils are underlain by dolomite at a depth of 20 to 
40 inches. Also included are some sloping Kolberg Vari- 
ant soils and some small dolomite outcroppings. Includ- 
ed areas make up 5 to 15 percent of the unit. 

Water and air move through this Kolberg Variant soil 
at a moderately slow rate. Surface runoff from cultivated 
areas is medium. Available water capacity is low. Natural 
fertility is medium. Organic matter content of the surface 
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layer is moderately low. Roots are restricted by dolomite 
bedrock at a depth of 10 to 20 inches. 

Most areas are farmed. The potential is fair for culti- 
vated crops, hay, pasture, and trees. It is poor for most 
engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. In most years, yields are limited 
by the low available water capacity. If this soil is cultivat- 
ed, there is a moderate erosion hazard. Cultivation may 
also be a problem because of the shallow depth of 
bedrock. Crop rotation, grassed waterways, and conser- 
vation tillage help to prevent excessive soil loss. Some 
areas have slopes that are long and smooth enough for 
contour stripcropping. Returning crop residues and ap- 
plying manure improve fertility and tilth and increase 
water infiltration. 

This soil is moderately suited to a limited number of 
forage species, and its use as pasture and hayland re- 
duces erosion. Overgrazing or grazing when the soil is 
too wet will cause surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the plant cover and soil in good 
condition. 

This soil is suited to woodland. Survival of planted 
trees during dry seasons can be increased by careful 
planting of vigorous nursery stock. Harvest by clear-cut 
or area-selection methods will help reduce windthrow of 
the remaining trees. Competing vegetation that interferes 
with natural regeneration following harvest can be con- 
trolled by herbicides or mechanical removal. 

Because of the depth to bedrock, this soil is poorly 
suited to septic tank absorption fields and to dwellings 
with basements. This soil is moderately well suited to 
dwellings without basements because of the depth to 
bedrock and moderate shrink-swell potential. These 
problems can perhaps be overcome for dwellings without 
basements by placing a layer of coarse material, such as 
sand and gravel, under the footings and concrete slab or 
constructing the foundation footings on the bedrock. 

This soil is in capability unit Ille-12 and woodland suit- 
ability subclass 3d. 


LmA—Lamartine silt loam, 0 to 3 percent slopes. 
This nearly level and gently sloping, somewhat poorly 
drained soil is on plane and concave slopes in drain- 
ageways and depressions on till plains. This soil is sub- 
ject to occassional very brief flooding. Individual areas in 
drainageways are elongated in shape and in depressions 
are irregular in shape. They range from 3 to 50 acres in 
size. 

Typically, the surface layer is dark gray silt loam about 
8 inches thick. The subsurface layer is brown, mottled 
silt loam about 5 inches thick. The subsoil is about 20 
inches thick. The upper part is dark brown, very friable, 
mottled silt loam and the lower part is dark brown and 
brown, friable, mottled loam. The substratum, to a depth 
of about 60 inches, is light brown, massive, mottled 
loam. 
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Included with this soil in mapping are small areas of 
Pella and Waymor soils. Pella soils are lower on the 
landscape and are poorly drained. Waymor soils are well 
drained and are higher. Included areas make up 5 to 15 
percent of the unit. 

Water and air move through this Lamartine soil at a 
moderate rate. Surface runoff is slow, and available 
water capacity is high. Natural fertility is medium. Organic 
matter content of the surface layer is moderate. Roots 
are restricted by the seasonal high water table at a 
depth of 1 to 3 feet. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. Adequate drainage is needed for good crop 
production. Surface and tile drains are effective in re- 
moving excess water. Diversions and grassed waterways 
are used to control runoff from adjacent slopes. 

This soil is suited to pasture and hay. If drained, a 
wider variety of forage crops can be grown. Fertilization, 
renovation, controlled grazing, and restricted use during 
wet periods help to keep the soil and plant cover in good 
condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table and 
flooding. These problems can perhaps be overcome by 
building a filtering mound of suitable material and by 
installing tile drains outside the field to lower the season- 
al water table and intercept subsurface seepage from 
surrounding slopes. This soil is poorly suited to dwellings 
with or without basements because of the seasonal 
water table and flooding. The seasonal water table prob- 
lem can perhaps be overcome by placing tile drains 
around the foundation footings and using gravity or sump 
outlets. 

This soil is in capability unit Ilw-2 and woodland suit- 
ability subclass 20. 


LoB—Longrie loam, 2 to 6 percent slopes. This 
gently sloping, well drained, moderately deep soil is on 
plane and convex slopes of ridges on till plains and 
outwash plains. Individual areas are irregular in shape 
and range from 5 to 100 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 7 inches thick. The subsoil is about 17 
inches thick. It is dark brown and brown, very friable and 
friable loam in the upper part; reddish brown, firm sandy 
clay loam in the middle; and reddish brown, friable loam 
in the lower part. The substratum, about 4 inches thick, 
is brown, friable loam. Dolomite bedrock is at a depth of 
about 28 inches. 

Included with this soil in mapping are small areas of 
Namur and Onaway soils that occupy similar landscape 
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positions. The Namur soils have dolomite bedrock at a 
depth of 5 to 12 inches. The Onaway soils are underlain 
by glacial till. Small areas of rock outcroppings are also 
included. Included areas make up 5 to 15 percent of the 
unit. 

Water and air move through this Longrie soil at a 
moderate rate. Surface runoff from cultivated areas is 
medium. Available water capacity is moderate. The or- 
ganic matter content of the surface layer is moderate or 
moderately low. Natural fertility is medium. Roots of most 
crops are restricted by dolomite bedrock at a depth of 20 
to 40 inches. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. In dry years, yields are limited by the mod- 
erate available water capacity. There is a moderate ero- 
sion hazard. Crop rotation, conservation tillage, contour 
farming, and grassed waterways can help to control ero- 
sion. Some areas have slopes that are long and smooth 
enough for contour stripcropping. Returning crop resi- 
dues and applying manure helps to prevent excessive 
soil loss, improve fertility and tilth, and increase water 
infiltration. 

This soil is suited to pasture and hay, and its use as 
pasture and hayland reduces erosion. Overgrazing or 
grazing when the soil is too wet will cause surface com- 
paction, excessive runoff, and poor tilth. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet or very dry periods help to keep 
the plant cover and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the depth to the bedrock. This problem 
can perhaps be overcome by building a filtering mound 
of suitable material. This soil is moderately suited to 
dwellings without basements. The depth to bedrock is a 
problem that can be overcome by constructing the foun- 
dation footings on the bedrock. This soil is poorly suited 
to dwellings with basements because of the depth to the 
bedrock, but this problem can be avoided by building 
dwellings with partially exposed basements. 

This soil is in capability unit lle-2 and woodland suit- 
ability subclass 20. 


McA—Manawa silt loam, 0 to 3 percent slopes. This 
nearly level and gently sloping, somewhat poorly drained 
soil is on plane and concave slopes in depressions and 
drainageways on till plains. It is subject to occasional 
brief flooding. Individual areas are irregular in shape and 
range from 3 to 100 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 9 inches thick. The subsoil is about 23 inches 
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thick. It is reddish brown, mottled, firm silty clay loam in 
the upper part and reddish brown, mottled, firm clay in 
the lower part. The substratum, to a depth of about 60 
inches, is reddish brown, mottled, firm clay. In some 
places the surface layer is sandy loam or silty clay loam. 

Included with this soil in mapping are small areas of 
Kewaunee and Poygan soils. Kewaunee soils are well 
drained and are on convex slopes. Poygan soils are 
poorly drained and are lower on the landscape. 

Water and air move through this Manawa soil at a 
slow rate. Surface runoff is slow. Available water capac- 
ity is moderate. Natural fertility is medium. Organic 
matter content of the surface layer is moderate. Roots 
are restricted by a seasonal high water table at a depth 
of 1 to 3 feet. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. Surface and tile drainage are effective in 
removing excess water. Diversions and grassed water- 
ways are used to control runoff from adjacent slopes. 

This soil is suited to hay and pasture. If drained, a 
wider variety of forages can be grown. Fertilization, ren- 
ovation, controlled grazing, and restricted use during wet 
periods help to keep the soil and plant cover in good 
condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table, flooding, 
and slow permeability. These problems can perhaps be 
overcome by building a filtering mound of suitable mate- 
rial and by installing tile drains outside the field to lower 
the seasonal water table and intercept subsurface seep- 
age from surrounding slopes. This soil is poorly suited to 
dwellings with or without basements because of the sea- 
sonal high water table and flooding. These problems can 
perhaps be overcome by protecting the site from flood- 
ing and by lowering the seasonal high water table with 
tile drains placed around the foundation footings using 
gravity or sump outlets. 

This soil is in capability unit Ilw-2 and woodland suit- 
ability subclass 2c. 


MeB—Manistee loamy fine sand, 2 to 6 percent 
slopes. This gently sloping, well drained soil is on 
convex slopes of ridges on lake plains and till plains. 
Individual areas are irregular in shape and range from 3 
to 50 acres in size. 

Typically, the surface layer is dark brown loamy fine 
sand about 9 inches thick. The subsoil is about 23 
inches thick. It is dark brown and brown, very friable fine 
sand in the upper part; brown, very friable fine sandy 
loam in the middle; and reddish brown, firm silty clay in 
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the lower part. The substratum, to a depth of about 60 
inches, is reddish brown, firm silty clay. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Allendale soils in depressions. 
Some areas of Kewaunee and Oakville soils on similar 
landscape positions are also included. Kewaunee soils 
are well drained and are loamy or clayey in the upper 
part of the solum. Oakville soils are sandy throughout. 
Some sloping Manistee soils were also included. Includ- 
ed areas make up 5 to 15 percent of the unit. 

Water and air move through the upper part of the 
subsoil of this Manistee soil at a rapid rate and through 
the lower part of the subsoil and substratum at a slow 
rate. Surface runoff from cultivated areas is slow. Availa- 
ble water capacity is moderate. Natural fertility is low. 
Organic matter content of the surface layer is low. 

Most areas are farmed. The potential is fair for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. In dry years, yields are limited by 
the moderate available water capacity. There is a moder- 
ate hazard of soil blowing. Crop rotation, conservation 
tillage, windstrips, and windbreaks can help to control 
soil blowing. Returning crop residues and applying 
manure help to control erosion and improve fertility. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion and soil 
blowing. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during very dry 
periods help to keep the plant cover and soil in good 
condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the slow permeability of the substra- 
tum. This problem can perhaps be overcome by building 
a filtering mound of suitable material. A septic tank ab- 
sorption field can function satisfactorily where the sandy 
subsoil is deep enough. Care should be taken, however, 
to insure that sewage effluent does not flow along the 
top of the clayey substratum into ditches or waterways. 
This soil is poorly suited to dwellings with or without 
basements because of a high shrink-swell potential. This 
problem can perhaps be overcome by placing a layer of 
coarse material, such as sand and gravel, under the 
footings and concrete slab. 

This soil is in capability unit Ille-4 and woodland suit- 
ability subclass 30. 


Mk—Markey muck. This nearly level, very poorly 
drained soil is on plane and concave slopes in depres- 
sions on outwash plains and stream valleys. This soil is 
frequently flooded for long periods. Individual areas are 
irregular in shape and range from 3 to 200 acres in size. 
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Typically, organic material extends to a depth of about 
26 inches. It is black muck in the upper part and dark 
reddish brown muck in the lower part. The substratum, to 
a depth of about 60 inches, is gray, loose fine sand. 

Included with this soil in mapping are small areas of 
Carbondale, Cathro, Mussey, and Roscommon soils that 
occupy similar landscape positions. Carbondale soils 
have organic layers more than 51 inches thick. Cathro 
soils are underlain by loamy material at a depth of 16 to 
51 inches. Mussey soils are loamy and Roscommon 
soils are sandy. These soils are slightly higher than 
Markey soils. Included areas make up 5 to 15 percent of 
the unit. 

Water and air move through this Markey soil at a 
moderately rapid rate in the organic layers and at a rapid 
rate in the substratum. Surface runoff is very slow, and 
available water capacity is very high. Natural fertility is 
low, and organic matter content of the surface layer is 
very high. Roots are restricted by the seasonal high 
water table within 1 foot of the surface. 

Most areas are undrained and remain in wetland vege- 
tation. The potential is poor for cultivated crops, hay, and 
pasture. It is fair for trees and poor for most engineering 
uses. The potential is good for wetland wildlife habitat. 

Because of frost hazard, this soil is generally poorly 
suited to corn, small grain, and other cultivated crops 
even where drained. Surface drains and deep ditches 
help remove excess water where outlets are available. 
Where tile drainage is used, the underlying loose sand 
may plug the tile lines unless filters are used. Drained 
areas are susceptible to subsidence, soil blowing, and 
burning. 

This soil is generally poorly suited to hay and pasture. 
Reed canarygrass is the only adapted forage crop in 
undrained areas. Red clover and reed canarygrass are 
adapted to drained areas. 

This soil is suited to woodland. Wetness and the high 
water table during the tree planting season limit refores- 
tation to natural regeneration. Harvest with heavy equip- 
ment is limited to when the soil is frozen. Harvest by 
clear-cut or area-selection methods reduces windthrow 
of the remaining trees. Competing vegetation that inter- 
feres with natural regeneration following harvest can be 
controlled by herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields and to dwellings with or without basements, princi- 
pally because of the seasonal high water table and 
flooding. 

This soil is in capability unit I\Vw-7 drained and Vlw-7 
undrained. It is in woodland suitability subclass 3w. 


MmA—Matherton silt loam, 0 to 3 percent slopes. 
This nearly level and gently sloping, somewhat pooriy 
drained soil is on plane and concave slopes in depres- 
sions and drainageways on outwash plains. Individual 
areas are elongated in shape and range from 3 to 30 
acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 6 inches thick. The subsurface layer is grayish 
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brown, mottled, very fine sandy loam about 4 inches 
thick. The subsoil is about 17 inches thick. It is dark 
yellowish brown, mottled, friable fine sandy loam in the 
upper part; dark brown, mottled, firm clay loam in the 
middle; and dark brown, mottled, friable sandy loam in 
the lower part. The substratum, to a depth of about 60 
inches, is yellowish brown, loose sand and gravel. 

included with this soil in mapping are small areas of 
Casco, Dresden, Fabius, and Mussey soils. Casco and 
Dresden soils are higher on the landscape and are well 
drained. Fabius soils are somewhat poorly drained and 
occupy similar landscape positions but have a thinner 
subsoil. Mussey soils are lower and are poorly drained. 
Also included are small areas where the depth to the 
substratum is more than 40 inches. Included areas make 
up 5 to 15 percent of the unit. 

Water and air move through the subsoil of this Mather- 
ton soil at a moderate rate and through the substratum 
at a very rapid rate. Surface runoff is slow. Available 
water capacity is moderate. Natural fertility is medium. 
Organic matter content of the surface layer is moderate. 
Roots are restricted by the seasonal high water table at 
a depth of 1 to 2 feet. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, and pasture and fair for trees. It is fair 
for most engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. Drainage is beneficial for most crop produc- 
tion. Surface drains and tile can help remove excess 
water. If tile drains are used they should be placed in the 
subsoil where possible. If the tile is placed in the sand 
and gravel substratum, filters should be used to prevent 
sand from plugging the tile. 

This soil is suited to hay and pasture. If drained, a 
wider variety of forages can be grown. Fertilization, ren- 
ovation, controlling grazing, and restricted use during wet 
periods help to keep the soil and plant cover in good 
condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table. This 
problem can perhaps be overcome by building a filtering 
mound of suitable material and by installing tile drains 
outside the field to lower the seasonal water table and 
intercept subsurface seepage from surrounding slopes. 
This soil is poorly suited to dwellings with and without 
basements because of the seasonal high water table. 
This problem can perhaps be overcome by lowering the 
seasonal water table by placing tile drains around the 
foundation footings and using gravity or sump outlets. 

This soil is in capability unit Ilw-5 and woodland suit- 
ability subclass 30. 


MrB—Menominee loamy fine sand, loamy substra- 
tum, 1 to 6 percent slopes. This nearly level and gently 
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sloping, well drained soil is on concave slopes of ridges 
on till plains. Individual areas are irregular in shape and 
range from 3 to 50 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy fine sand about 7 inches thick. The subsoil is 
about 35 inches thick. It is dark brown sand and brown 
loamy sand in the upper part and reddish brown and 
brown, friable loam in the lower part. The substratum, to 
a depth of about 60 inches, is light brown, friable loam. 

Included with this soil in mapping are small areas of 
Hortonville, Oakville, and Waymor soils that occupy simi- 
lar landscape positions. Hortonville and Waymor soils 
are loamy throughout. Oakville soils are sandy through- 
out. Also included are some small areas of a soil similar 
to Menominee loamy substratum that are somewhat 
poorly drained or moderately well drained. Some areas 
of sloping Menominee loamy substratum soils are also 
included. Included areas make up 5 to 15 percent of the 
unit. 

Water and air move through this Menominee soil at a 
moderate rate. Surface runoff is slow. Available water 
capacity is moderate. Natural fertility is low. Organic 
matter content of the surface layer is moderate. 

Most areas are farmed. The potential is fair for culti- 
vated crops, pasture, and hay and good for trees. It is 
fair for most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. In most years, yields are limited 
by the moderate available water capacity. If this soil is 
cultivated, there is a moderate soil blowing and erosion 
hazard. Crop rotation, conservation tillage, windstrips, 
and windbreaks help to prevent excessive soil loss. 
Some areas have slopes that are long enough and 
smooth enough for contour stripcropping. Returning crop 
residues and applying manure improve fertility and tilth. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion and soil 
blowing. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during very dry 
periods help to keep the plant cover and soil in good 
condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

This soil is suited to septic tank absorption fields. It is 
moderately suited to dweilings with or without base- 
ments. The moderate shrink-swell potential of the sub- 
stratum is a problem that can perhaps be overcome by 
replacing the lower part of the subsoil and the substra- 
tum with a layer of coarse material, such as sand and 
gravel. 

This soil is in capability unit IIle-4 and woodland suit- 
ability subclass 1s. 


MsB—Menominee Variant loamy fine sand, 1 to 6 
percent slopes. This nearly level and gently sloping, 
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well drained to excessively drained soil is on concave 
slopes of ridges on outwash plains. Individual areas are 
irregular in shape and range from 3 to 50 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy fine sand 9 inches thick. The subsoil is about 29 
inches thick. It is strong brown, reddish yellow and pale 
brown, very friable and loose fine sand in the upper part 
and dark yellowish brown and dark brown, friable loam in 
the lower part. The substratum, to a depth of about 60 
inches, is yellowish brown, loose gravelly sand. In some 
places the loamy part of the subsoil extends to a depth 
of more than 40 inches. 

Included with this soil in mapping are small areas of 
Casco and Oakville soils that occupy similar landscape 
positions. Casco soils are loamy throughout the subsoil. 
Oakville soils are sandy throughout. Also included are 
small sloping areas of Menominee Variant soils. The 
included areas make up 5 to 15 percent of the unit. 

Water and air move through the subsoil of this Meno- 
minee Variant soil at a moderate rate and through the 
substratum at a very rapid rate. Surface runoff is slow. 
Available water capacity is low. Natural fertility is low. 
Organic matter content of the surface layer is moderate. 

Most areas are farmed. The potential is fair for culti- 
vated crops, hay, and pasture. It is good for trees and 
most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. In most years, yields are limited 
by the low available water capacity. If this soil is cultivat- 
ed, there is a moderate soil blowing and erosion hazard. 
Crop rotation, conservation tillage, windstrips, and wind- 
breaks help to prevent excessive soil loss. Returning 
crop residues and applying manure help to decrease 
erosion and improve fertility and tilth. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion and soil 
blowing. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during very dry 
periods help to keep the plant cover and soil in good 
condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

This soil is suited to septic tank absorption fields and 
dwellings with and without basements. There is a danger 
of ground water contamination by septic tank effluent. 
This soil is a fair source of sand. 

This soil is in capability unit Ills-4 and woodland suit- 
ability subclass 2s. 


MtA—Mosel loam, 0 to 3 percent slopes. This nearly 
level and gently sloping, somewhat poorly drained soil is 
on plane and concave slopes in depressions and drain- 
ageways on lake plains and till plains. It is frequently 
flooded for brief periods. Individual areas are irregular in 
shape and range from 3 to 50 acres in size. 
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Typically, the surface layer is very dark gray loam 
about 9 inches thick. The subsoil is about 19 inches 
thick. It is yellowish brown, mottled, very friable sandy 
loam in the upper part; brown, mottled, very friable sandy 
loam in the middle; and reddish brown, mottled, firm silty 
clay loam in the lower part. The substratum, to a depth 
of about 60 inches, is light brown, mottled, firm silty clay 
loam. 

Included with this soil in mapping are small areas of 
Manawa soils that occupy similar landscape positions. 
Also included are some small areas of poorly drained 
Poygan soils in depressions and drainageways. Manawa 
and Poygan soils contain more clay in the lower part of 
the subsoil and in the substratum. Included areas make 
up 5 to 15 percent of the unit. 

Water and air move through this Mosel soil at a mod- 
erately slow rate. Surface runoff is slow. Available water 
capacity is high. Natural fertility is medium. Organic 
matter content of the surface layer is moderate. Roots 
are restricted by a seasonal high water table at a depth 
of 1 to 3 feet. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

This soil is suited to growing corn, small grain, and 
other cultivated crops. Drainage is beneficial for crop 
production. Surface and tile drainage work well. Diver- 
sions, grassed waterways, and tiling are used to control 
runoff from adjacent slopes. Returning crop residues and 
applying manure helps to improve soil fertility and tilth. 

This soil is suited to hay and pasture. If drained, a 
wider variety of forage crops can be grown. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help to keep 
the plant cover and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table, flooding, 
and moderately slow permeability of the substratum. 
These problems can perhaps be overcome by building a 
filtering mound of suitable material and by installing tile 
drains outside the field to lower the seasonal water table 
and intercept subsurface seepage from surrounding 
slopes. This soil is poorly suited to dwellings with or 
without basements because of the seasonal high water 
table and flooding. These problems can perhaps be 
overcome by lowering the seasonal water table with 
drains placed around the foundation footings and using 
gravity or sump outlets. 

This soil is in capability unit Ilw-2 and woodland suit- 
ability subclass 20. 


My—Mussey !oam. This nearly level, poorly drained 
soil is on plane and concave slopes in drainageways and 
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depressions on outwash plains. It is subject to frequent 
flooding for long periods. Individual areas are elongated 
in shape in drainageways and irregular in shape in de- 
pressions. They range from 5 to 50 acres in size. 

Typically, the surface layer is black loam about 11 
inches thick. The subsoil is about 8 inches thick. It is 
dark gray, firm loam in the upper part and dark grayish 
brown, mottled, friable gravelly loam in the lower part. 
The substratum, to a depth of about 60 inches, is gray 
gravelly sand. In some places the subsoil extends to a 
depth of more than 20 inches. 

Included with this soil in mapping are small areas of 
Fabius, Matherton, and Markey soils. Fabius and Mather- 
ton soils are somewhat poorly drained and are higher on 
the landscape. Markey soils are very poorly drained or- 
ganic soils underlain by fine sand at a depth of 16 to 51 
inches. Included areas make up 5 to 15 percent of the 
unit. 

Water and air move through the subsoil of this Mussey 
soil at a moderate rate and through the substratum at a 
rapid rate. Surface runoff is very slow and available 
water capacity is low. The organic matter content of the 
surface layer is high. Natural fertility is medium. Roots 
are restricted by a seasonal high water table within 1.5 
feet of the surface. 

Most areas of this soil are undrained and remain in 
wetland vegetation. Some areas are farmed. The poten- 
tial is fair for cultivated crops, hay, and pasture. It is poor 
for trees and most engineering uses. It is good for wet- 
land wildlife habitat. 

Where drainage measures are used, this soil is suited 
to growing corn, small grain, and other cultivated crops. 
Surface drainage is effective in removing excess water. 
Tile drainage can be effective, but there is a hazard of 
fine sand plugging the tile unless a suitable filter is used. 
Diversions and grassed waterways are used to control 
runoff from adjacent slopes. 

lf drained, this soil is suited to pasture and hay. Fertil- 
ization, renovation, controlled grazing, and restricted use 
during wet periods help to keep the soil and plant cover 
in good condition. 

This soil is poorly suited to woodland. Growth is so 
slow and form so poor that trees are barely merchanta- 
ble at best. Soil wetness generally requires planting by 
hand or machine on prepared ridges if natural regenera- 
tion is unreliable. Large, vigorous nursery stock is essen- 
tial. Harvest is frequently limited to when the soil is 
frozen. Harvest by clear-cut or area-selection methods 
will help reduce windthrow of the remaining trees. Com- 
peting vegetation that interferes with natural regeneration 
following harvest can be controlled by herbicides or me- 
chanical removal. 

Because of the seasonal high water table and flooding 
this soil is poorly suited to septic tank absorption fields 
and dwellings with or without basements. 

This soil is in capability unit llw-6 drained and Viw-6 
undrained. It is in woodland suitability subclass 4w. 
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NaB—Namur loam, 1 to 6 percent slopes. This 
nearly level and gently sloping, well drained, very shallow 
soil is on convex slopes of ridges on uplands. Individual 
areas are irregular in shape and range from 5 to 30 
acres in size. 

Typically, the surface layer is very dark brown loam 
about 5 inches thick. The subsoil is brown, friable loam 
about 2 inches thick. Dolomite bedrock is at a depth of 
about 7 inches (fig. 11). 

Included with this soil in mapping are small areas of 
Kolberg Variant soils that occupy similar landscape posi- 
tions. These soils have bedrock at a depth of 12 to 20 
inches. Also included are some small areas where dolo- 
mite bedrock is exposed at the surface. Included areas 
make up 10 to 15 percent of the unit. 

Water and air move through this Namur soil at a mod- 
erate rate. Surface runoff is slow. Available water capac- 
ity is very low. Natural fertility is ow, and organic matter 
content of the surface layer is moderate. Roots are re- 
stricted at a depth of 5 to 12 inches by the dolomite. 

Most areas are in woodland. The potential is poor for 
farming and most engineering uses because of the very 
shallow depth to dolomite bedrock. It is poor for tree 
growth. This soil does, however, have value for aesthet- 
ics and wildlife habitat. It is also a good source of lime- 
stone for crushing. 

This soil is poorly suited to woodland. The slow growth 
and poor shape of the trees limit production. The use of 
equipment is limited because the soil is too shallow for 
machine planting. The mortality rate of planted trees can 
be reduced by careful planting of vigorous nursery stock. 
Harvest by clear-cut or area-selection methods will 
reduce windthrow of the remaining trees. 

This soil is poorly suited to septic tank absorption 
fields and to dwellings with or without basements be- 
cause of the very shallow depth to bedrock. 

This soil is in capability unit Vis-7 and woodland suit- 
ability subclass 4d. 


NrD—Namur-Rock outcrop complex, 6 to 20 per- 
cent slopes. This sloping and moderately steep, well 
drained soil is on convex slopes adjacent to escarp- 
ments of dolomite bedrock. Individual areas are elongat- 
ed in shape and range from 3 to 20 acres in size. Namur 
soil makes up 50 to 60 percent and Rock outcrop 35 to 
45 percent of the unit. Areas of Namur soil and Rock 
outcrop are so intricately mixed, or so small in size, that 
it was not practical to separate them in mapping. 

Typically, the surface layer of the Namur soil is very 
dark brown loam about 5 inches thick. The subsoil is 
brown, friable loam about 2 inches thick. Dolomite bed- 
rock is at a depth of about 7 inches. 

The Rock outcrop portion of this map unit consists of 
dolomite bedrock escarpments. 

Included with this complex in mapping are small areas 
of Kolberg Variant soils that are underlain by dolomite 
bedrock at a depth of 12 to 20 inches. Also included are 
talus slopes immediately below dolomite escarpments. 
Included areas make up 10 to 15 percent of the unit. 
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Figure 11.—Bulldozed area reveals the dolomite that underlies Namur soil at a shallow depth and restricts its use for farming and 
homebuilding. 


Water and air move through the Namur soil at a mod- 
erate rate. Surface runoff is medium on Namur soil. The 
available water capacity is very low in Namur soil. Natu- 
ral fertility is low and organic matter content of the sur- 
face layer is moderate in Namur soils. Roots are restrict- 
ed by bedrock at a depth of 5 to 12 inches. 

Rock outcrop is not rated for soil properties or quali- 
ties. 

Most areas of this complex are in woodland. The po- 
tential is poor for farming and most engineering uses 
because bedrock is near the surface. It is also poor for 
trees. This complex does, however, have value for aes- 
thetics and wildlife habitat. It is a good source of stone 
for crushing. 

This complex is poorly suited to woodland. Slow 
growth and poor shape of the trees limit production. Use 
of equipment is limited by shaliow soil depth and steep- 
ness of slope. Hand planting, contour planting, and care- 
ful location of access roads can offset trafficability prob- 
lems and aid in erosion control. Harvest by clear-cut or 
area-selection methods will reduce windthrow of the re- 
maining trees. 


Because bedrock is near the surface, this complex is 
poorly suited to septic tank absorption fields and for 
dwellings with or without basements. 

The Namur soil is in capability unit Vils-7 and wood- 
land suitability subclass 4d. Rock outcrop is not assigned 
to a capability unit or woodland suitability subclass. 


NxB—Nichols fine sandy loam, 1 to 6 percent 
slopes. This nearly level and gently sloping, well drained 
soil is on plane and convex slopes of low ridges on lake 
plains. Individual areas are irregular in shape and range 
from 3 to 20 acres in size. 

Typically, the surface tayer is very dark grayish brown 
fine sandy loam about 7 inches thick. The subsoil is 
about 20 inches thick. It is dark brown, very friable fine 
sandy loam in the upper part; dark yellowish brown, 
friable very fine sandy loam in the middle; and dark 
brown, friable silt loam in the lower part. The upper part 
of the substratum, about 27 inches thick, is yellowish 
brown, very friable very fine sand. The lower part of the 
substratum, to a depth of about 60 inches, is yellowish 
brown, stratified silt and very fine sand. 
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Included with this soil in mapping are small areas of 
Boyer, Kibbie, Shiocton, and Zurich soils. Boyer and 
Zurich soils occupy landscape positions similar to those 
of the Nichols soil. Boyer soils are underlain by sand and 
gravel. Zurich soils have more clay in the subsoil than 
Nichols soils. Kibbie and Shiocton soils are on lower 
slopes and are somewhat poorly drained. Also included 
are some small areas of sloping Nichols soils. Included 
areas make up 5 to 15 percent of the unit. 

Water and air move through this Nichols soil at a 
moderate rate. Surface runoff is slow, and available 
water capacity is moderate. Natural fertility is medium, 
and organic matter content of the surface layer is moder- 
ately low. 

Most areas are farmed. The potential is good for culti- 
vated crops, pasture, hay, and trees. It is fair to good for 
most engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. If this soil is cultivated, there are moderate 
erosion and soil blowing hazards. Crop rotation and 
grassed waterways can help prevent soil erosion and 
blowing. Contour stripcropping is also effective in reduc- 
ing erosion on long slopes. Returning crop residues and 
applying manure improve soil fertility and increase water 
infiltration. 

This soil is suited to pasture and hay, and its use as 
pasture and hayland reduces erosion and soil blowing. 
Overgrazing, however, will cause excessive runoff. 
Proper stocking rates, pasture rotation, and timely defer- 
ment of grazing will help keep this soil and plant cover in 
good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is moderately suited to septic tank absorption 
fields. The moderate permeability of the subsoil is a 
problem that can perhaps be overcome by enlarging the 
absorption field. This soil is suited to dwellings with or 
without basements. 

This soil is in capability unit Ile-1 and woodland suit- 
ability subclass 10. 


OaB—Oakville loamy fine sand, 1 to 6 percent 
slopes. This nearly level and gently sloping, well drained 
soil is on convex slopes of beach ridges and low sand 
dunes on lake plains. Individual areas are irregular or 
elongated in shape and range from 5 to 60 acres in size. 

Typically, the surface layer is dark brown loamy fine 
sand about 10 inches thick. The subsoil is about 16 
inches thick. It is brown and strong brown, loose fine 
sand in the upper part and reddish yellow, loose fine 
sand in the lower part. The substratum, to a depth of 
about 60 inches, is reddish yellow, loose fine sand. 

Included with this soil in mapping are small areas of 
Manistee, Menominee loamy substratum, and Meno- 
minee Variant soils that occupy similar landscape posi- 
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tions. Manistee soils are clayey in the lower part of the 
subsoil and in the substratum. Menominee loamy sub- 
Stratum soils have loamy till below a depth of 20 to 40 
inches. Menominee Variant soils have a sandy layer un- 
derlain by a loamy layer, underlain by gravelly sand 
outwash. Also included are areas of steeper Oakville 
soils and some small areas where the seasonal high 
water table is at a depth of 3 to 5 feet. Included areas 
make up 5 to 15 percent of the unit. 

Water and air move through this Oakville soil at a 
rapid rate. Surface runoff is slow. Available water capac- 
ity is low. Natural fertility is low, and organic matter 
content of the surface layer is moderately low or low. 

Some areas are farmed. The potential is fair for culti- 
vated crops, hay, and pasture. It is fair for trees and 
good for most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. In most years, yields are limited 
by the low available water capacity. There is a moderate 
soil blowing hazard. Crop rotation, conservation tillage, 
windstrips, and windbreaks can help to control soil blow- 
ing. Returning crop residue and applying manure help to 
decrease erosion and soil blowing and improve fertility. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion and soil 
blowing. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during dry peri- 
ods help to keep the plant cover and soil in good condi- 
tion. 

This soil is poorly suited to woodland because tree 
growth is slow and trees tend to be poorly formed. Poor 
seedling survival rates in dry years can be partially offset 
by careful planting of vigorous nursery stock. Production 
of merchantable wood on this soil may be marginally 
profitable, but the use of trees to control soil blowing can 
be very effective. 

This soil is suited to septic tank absorption fields and 
dwellings with or without basements. There is a danger 
of ground water contamination by septic tank effluent. 
This soil is a good source of sand. 

This soil is in capability unit IVs-4 and woodland suit- 
ability subclass 4s. 


OaC—Oakville loamy fine sand, 6 to 12 percent 
slopes. This sloping, well drained soil is on convex 
slopes of beach ridges and sand dunes on lake plains. 
Individual areas are elongated in shape and range from 
3 to 50 acres in size. 

Typically, the surface layer is dark brown loamy fine 
sand about 7 inches thick. The subsoil is about 15 
inches thick. It is brown and strong brown in the upper 
part and reddish yellow in the lower part. It is loose, fine 
sand throughout. The substratum, to a depth of 60 
inches, is reddish yellow, loose fine sand. 

Included with this soil in mapping are small areas of 
Manistee, Menominee loamy substratum, and Meno- 
minee Variant soils that occupy similar landscape posi- 
tions. Manisteé soils are clayey in the lower part of the 
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subsoil and substratum. Menominee loamy substratum 
soils have loamy till below a depth of 20 to 40 inches. 
Menominee Variant soils have a sandy layer underlain by 
a loamy layer, underlain by gravelly sand outwash. Also 
included are areas of gently sloping and moderately 
steep Oakville soils and severely eroded Oakville soils. 
Included areas make up 5 to 15 percent of the unit. 

Water and air move through this Oakville soil at a 
rapid rate. Surface runoff from cultivated areas is 
medium. Available water capacity is low. Natural fertility 
is low, and organic matter content of the surface layer is 
low or moderately low. 

Some areas are farmed; others are in woodland. The 
potential is poor for cultivated crops, hay, and pasture. It 
is fair for trees and good for most engineering uses. 

This soil is generally suited to corn, small grain, and 
other cultivated crops. In most years, yields are limited 
by the low available water capacity. There is a moderate 
soil blowing hazard. Crop rotation, conservation tillage, 
windstrips, and windbreaks can help to control erosion 
and soil blowing. Returning crop residues and applying 
manure help to decrease erosion and soil blowing and 
improve fertility. 

This soil is generally poorly suited to pasture and hay, 
but its use as pasture and hayland reduces erosion and 
soil blowing. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during dry 
periods help to keep the plant cover and soil in good 
condition. 

This soil is poorly suited to woodland because tree 
growth is slow and trees tend to be poorly formed. Poor 
seedling survival rates in dry years can be partially offset 
by careful planting of vigorous nursery stock. Production 
of merchantable wood on this soil may be marginally 
profitable, but the use of trees to control soil blowing can 
be very effective. 

This soil is moderately suited to septic tank absorption 
fields and dwellings with or without basements. Slope is 
a problem, but it can perhaps be overcome by land 
leveling or shaping. There is a danger of ground water 
contamination by septic tank effluent. This soil is a good 
source of sand. 

This soil is in capability unit Vis-4 and woodland suit- 
ability subclass 4s. 


OdB—Omro silt loam, 1 to 6 percent slopes. This 
nearly level and gently sloping, well drained soil is on 
concave slopes of hills and ridges on till plains. Individu- 
al areas are elongated in shape and range from 3 to 80 
acres in size. 

Typically, the surface layer is dark brown silt loam 


about 6 inches thick. The subsoil is about 24 inches 
thick. It is mostly reddish brown, firm clay in the upper 


part and reddish brown, friable loam in the lower part. 
The substratum, to a depth of about 60 inches, is brown, 
friable loam. 

Included with this soil in mapping are small areas of 
Hortonville and Kewaunee soils that occupy similar land- 
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scape positions. Hortonville soils have less clay in the 
subsoil than the Omro soils. Kewaunee soils have a 
clayey substratum. Also included are areas of sloping 
Omro soils. Included areas make up 5 to 15 percent of 
the unit. 

Water and air move through the subsoil of this Omro 
soil at a slow rate and through the substratum at a 
moderate rate. Surface runoff from cultivated areas is 
medium. Available water capacity is high. Natural fertility 
is high. Organic matter content of the surface layer is 
moderate. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. If this soil is cultivated, there is a moderate 
erosion hazard. Crop rotation, contour farming, and 
grassed waterways help prevent excessive soil loss. 
Some areas have slopes that are long and smooth 
enough for contour stripcropping and diversions. Return- 
ing crop residues and applying manure help to improve 
fertility, reduce crusting, and increase water infiltration. 

This soil is suited to pasture and hay, and its use as 
pasture and hayland reduces erosion. Overgrazing or 
grazing when the soil is too wet, however, will cause 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the plant cover and soil in good condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical! removal. 

This soil is poorly suited to septic tank absorption 
fields because of the slow permeability of the subsoil. 
This problem can perhaps be overcome by building a 
filtering mound of suitable material or by constructing the 
filter field in the loamy substratum. This soil is poorly 
suited to dwellings with and without basements because 
of the moderate shrink-swell potential. This problem can 
perhaps be overcome by placing a layer of coarse mate- 
rial, such as sand and gravel, under the footings and 
concrete slab. 

This soil is in capability unit lle-6 and woodland suit- 
ability subclass 2c. 


OeC2—Omro silty clay loam, 6 to 12 percent 
slopes, eroded. This sloping, well drained soil is on 
concave slopes of broad ridges on till plains. Individual 
areas are elongated in shape and range from 5 to 30 
acres in size. 

Typically, the surface layer is dark brown silty clay 
loam about 5 inches thick. The subsoil is about 20 
inches thick. It is reddish brown, firm clay in the upper 
part and reddish brown, friable loam in the lower part. 
The substratum, to a depth of about 60 inches, is brown, 
friable loam. 
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Included with this soil in mapping are small areas of 
Hortonville and Kewaunee soils that occupy similar land- 
scape positions. Hortonville soils have less clay in the 
subsoil. The Kewaunee soils have clayey substratums. 
Also included are some small areas of gently sloping 
Omro soils. Included areas make up 5 to 15 percent of 
the unit. 

Water and air move through the subsoil of this Omro 
soil at a slow rate and through the substratum at a 
moderate rate. Surface runoff from cultivated areas is 
medium. Available water capacity is high. Natural fertility 
is high, and organic matter content of the surface layer is 
moderate. 

Most areas are farmed. The potential is fair for culti- 
vated crops, hay, and pasture and good for trees. It is 
fair for most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. If this soil is cultivated, there is a 
moderate erosion hazard. The tilth of this soil is poor, 


because clay from the upper part of the subsoil has © 


been mixed with the surface layer by tillage. Tillage 
during periods of high moisture content causes compac- 
tion and increases runoff. Crop rotation and grassed 
waterways can help to prevent excessive soil loss. Some 
slopes are long and smooth enough for stripcropping 
and diversions. Returning crop residues and applying 
manure help to improve fertility, tilth, and water infiltra- 
tion. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Over- 
grazing or grazing when the soil is too wet, however, will 
cause surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, rotation of pastured areas, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the plant cover and soil in good 
condition. 

This soil is suited to woodland. Seedling survival can 
be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the slowly permeable subsoil. This 
problem can perhaps be overcome by constructing a 
filtering mound of suitable material or by placing the filter 
field in the loamy substratum. This soil is moderately 
suited to dwellings with or without basements. The mod- 
erate shrink-swell potential and slope are problems that 
can perhaps be overcome by placing a layer of coarse 
material, such as sand and gravel, under the footings 
and concrete slab and by land leveling and shaping. 

This soil is in capability unit lle-6 and woodland suit- 
ability subclass 2c. 

OhB—Onaway loam, 1 to 6 percent slopes. This 
nearly level and gently sloping, well drained soil is on 
plane and convex slopes of knoils on till plains. Individu- 


al areas are irregular in shape and range from 5 to 200. 


acres in size. 
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Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is about 20 
inches thick. It is dark brown, friable loam in the upper 
part; pinkish gray, friable sandy joam in the middle; and 
reddish brown, friable loam in the lower part. The sub- 
Stratum, to a depth of about 60 inches, is light reddish 
brown sandy loam. 

Included with this soil in mapping are small areas of 
Angelica and Solona soils in depressions and small 
drainageways. Angelica soils are poorly drained and 
Solona soils are somewhat poorly drained. Also included 
are some small areas of sloping Onaway soils and areas 
where the water table is at a depth of 3 to 5 feet. 
Included areas make up 5 to 10 percent of the unit. 

Water and air move through this Onaway soil at a 
moderate rate. Surface runoff from cultivated areas is 
medium. Available water capacity is high. Natural fertility 
is medium. Organic matter content of the surface layer is 
moderate or moderately low. 

Most areas are farmed. The potential is good for culti- 
vated crops, pasture, hay, and trees. It is good for most 
engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. If this soil is cultivated, there is a moderate 
erosion hazard. Crop rotation, conservation tillage, con- 
tour farming, and grassed waterways help to prevent 
excessive soil loss. Some areas have slopes that are 
long and smooth enough for contour stripcropping and 
diversions. Returning crop residues and applying manure 
improve fertility, reduce crusting, and control erosion. 

This soil is suited to pasture and hay, and its use as 
pasture and hayland reduces erosion. Overgrazing when 
the soil is too wet, however, will cause surface compac- 
tion, excessive runoff, and poor tilth. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the plant 
cover and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is moderately suited to septic tank absorption 
fields. The moderate permeability is a problem that can 
perhaps be overcome by enlarging the absorption field. 
This soil is suited to dwellings with or without basements. 

This soil is in capability unit Ile-1 and woodland suit- 
ability subclass 20. 


OhC2—Onaway loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on convex side 
slopes of broad ridges on till plains. Individual areas are 
elongated in shape and range from 3 to 40 acres in size. 

Typically, the surface layer is grayish brown loam 
about 7 inches thick. The subsoil is about 18 inches 
thick. It is dark brown, friable loam in the upper part; 
pinkish gray, friable sandy loam in the middle; and red- 
dish brown, friable loam in the lower part. The substra- 
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tum, to a depth of about 60 inches, is light brown sandy 
loam. 

Included with this soil in mapping are small areas of 
gently sloping and moderately steep Onaway soils. In- 
cluded areas make up 2 to 5 percent of the unit. 

Water and air move through this Onaway soil at a 
moderate rate. Surface runoff from cultivated areas is 
medium or rapid. Available water capacity is high. Natu- 
ral fertility is medium. Organic matter content of the 
surface layer is moderately low or moderate. 

Most areas are farmed. The potential is fair for culti- 
vated crops, pasture, and hay. It is good for trees and 
most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. If this soil is cultivated, there is a 
moderate erosion hazard. Crop rotation, conservation til- 
lage, contour farming, and grassed waterways help pre- 
vent excessive soil loss. Some areas have slopes that 
are long and smooth enough for contour stripcropping 
and diversions. Returning crop residues and applying 
manure improve fertility, reduce crusting and erosion, 
and increase water infiltration. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Over- 
grazing or grazing when the soil is too wet, however, will 
cause surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely defer- 
ment of grazing, and restricted use during wet periods 
help to keep the soil and pasture in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is moderately suited to septic tank absorption 
fields. The slope and moderate permeability of the sub- 
stratum are problems that can perhaps be overcome by 
enlarging the absorption field and by leveling or shaping 
the land. This soil is moderately suited to dwellings with 
or without basements. Slope is a problem but it can 
perhaps be overcome by land leveling or shaping. 

This soil is in capability unit Ille-1 and woodland suit- 
ability subclass 20. 


Pe—Pella silt loam. This nearly level, poorly drained 
soil is on plane and concave slopes in depressions on till 
plains. It is subject to occassional flooding for brief peri- 
ods. Individual areas are irregular in shape and range 
from 3 to 40 acres in size. 

Typically, the surface layer is black silt loam about 14 
inches thick. The subsoil is about 16 inches thick. It is 
dark gray, friable silt loam in the upper part and gray, 
friable loam in the lower part. The substratum, to a depth 
of about 60 inches, is light brown, mottled, firm loam. In 
some places the surface layer is muck up to 16 inches 
thick. 

Included with this soil in mapping are small, higher 
areas of Lamartine and Symco soils. Lamartine and 
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Symco soils are somewhat poorly drained. Small lower 
areas of Cathro soil are also included. Cathro soils have 
16 to 51 inches of organic material over loamy material. 
Included areas make up 5 to 15 percent of the unit. 

Water and air move through this Pella soil at a moder- 
ate rate. Surface runoff is very slow. Available water 
capacity is high. Natural fertility is high. Organic matter 
content of the surface layer is high. Roots are restricted 
by a seasonal high water table at a depth of 0 to 2 feet. 

Some areas are farmed; others remain in wetland 
vegetation. The potential is good for cultivated crops, 
hay, and pasture. It is poor for trees and most engineer- 
ing uses. It is good for wetland wildlife habitat. 

lf drained, this soil is suited to corn, small grain, and 
other cultivated crops. Surface and tile drainage are ef- 
fective in removing excess water (fig. 12). There is a 
hazard of tile filling with silt if they are placed in the silty 
upper part of this soil. This can be prevented by placing 
a suitable filter over the tile. Diversions help control 
runoff from adjacent slopes. 

This soil is suited to pasture and hay if drained. Ferrtil- 
ization, renovation, controlled grazing, and restricted use 
during wet periods help keep this soil and plant cover in 
good condition. 

This soil is poorly suited to woodland. Growth is so 
slow and form so poor that trees are barely merchanta- 
ble at best. Wetness generally makes it necessary to 
plant by hand or machine on prepared ridges if natural 
regeneration is unreliable. Large, vigorous nursery stock 
is essential. Harvest is frequently limited to when the soil 
is frozen. Harvest by clear-cut or area-selection methods 
will reduce windthrow of the remaining trees. Competing 
vegetation that interferes with natural regeneration fol- 
lowing harvest can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields and dwellings with and without basements be- 
cause of the seasonal high water table and flooding. 

This soil is in capability unit Ilw-1 drained and Viw-1 
undrained. It is in woodland suitability subclass 4w. 


Pg—Pits, gravel. These are areas where sand and 
gravel or, in a few places, glacial till has been removed. 
Individual areas are irregular in shape and range from 3 
to 100 acres in size. 

Typically, the material in the bottom and sides of these 
pits is stratified sand and gravel or sandy loam or loam 
glacial till. 

Included with this unit in mapping are areas of spoil, 
which includes soil pushed from the area before excava- 
tion and piles of material that was discarded because it 
did not contain enough gravel or for some other reason. 
Also included are stones or boulders too large to crush. 

Soil material associated with pits is typically sandy or 
loamy and is droughty. Other soil properties are too 
variable to rate. 
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Figure 12.—Grassed waterway and grade stabilization structure remove surface water from Pella silt loam. 


Many pits are still.in use and others have been aban- 
‘doned to brush and weeds. Some abandoned pits are 
filled with water. 

The potential is poor for cultivated crops, pasture, 
trees, and most engineering uses. The main concern of 
management is reclamation of the area after excavation. 
To support plants, most areas require land shaping and 
the addition of suitable topsoil. The suitability of pits for 
septic tank absorption fields and dwellings with or with- 
out basements should be determined only after onsite 
investigation. Where slope is not a factor, pits generally 
are suited to septic tank absorption fields, but there is a 
danger of ground water contamination from sewage ef- 
fluent. Small pits may be suitable for dwellings with or 
without basements. 

Pits, gravel, are not assigned to a capability unit or a 
woodland suitability subclass. 


Po—Poygan silty clay loam. This nearly level, poorly 
drained soil is on plane and concave slopes in depres- 
sions on lake plains and till plains. It is subject to fre- 
quent flooding for long periods. Individual areas are irreg- 
ular in shape and range from 3 to 100 acres in size. 


Typically, the surface layer is very dark gray silty clay 
loam about 9 inches thick. The subsoil is about 18 
inches thick. It is dark gray, firm silty clay in the upper 
part and reddish brown, mottled, firm clay in the lower 
part. The substratum, to a depth of about 60 inches, is 
reddish brown, firm clay. In some places the surface 
layer is muck up to 16 inches thick; in other places it is 
silt loam. 

Included with this soil in mapping are small areas of 
Cathro, Manawa, and Pella soils. Manawa soils are 
somewhat poorly drained and are higher on the land- 
scape. Cathro soils have 16 to 51 inches of organic 
material over a loamy substratum and are lower. Pella 
soils occupy landscape positions similar to the Poygan 
soil, but have a loamy substratum. Also included are 
soils that have 20 to 40 inches of clay over sand or sand 


_and gravel. Other inclusions are Poygan soils that have a 


silty clay surface layer. Included areas make up 5 to 15 
percent of the unit. 

Water and air move through this Poygan soil at a slow 
rate. Surface runoff is very slow. Available water capacity 
is moderate. Natural fertility is high, and organic matter 
content of the surface layer is high. Roots are restricted 
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by a seasonal high water table within a foot of the 
surface. 

Some areas are farmed; others remain in wetland 
vegetation. The potential is good for cultivated crops, 
hay, pasture, and trees. It is poor for most engineering 
uses. It is good for wetland wildlife habitat. 

Where drainage is provided, this soil is suited to corn, 
small grain, and other cultivated crops. Surface and tile 
drainage are effective in removing excess water. Diver- 
sions and grassed waterways are used to control runoff 
from adjacent slopes. 

If drained, the soil is suited to pasture and hay. Fertil- 
ization, renovation, controlled grazing, and restricted use 
during wet periods help to keep this soil and plant cover 
in good condition. 

This soil is suited to woodland. Soil wetness generally 
makes it necessary to plant by hand or machine on 
prepared ridges if natural regeneration is unreliable. 
Large, vigorous nursery stock is essential. Harvest is 
frequently limited to when the soil is frozen. Harvest by 
clear-cut or area-selection methods will reduce windth- 
row of the remaining trees. Competing vegetation that 
interferes with natural regeneration following harvest can 
be controlled by herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of slow permeability, the seasonal high 
water table, and flooding. It is poorly suited to dwellings 
because of the seasonal high water table and flooding. 

This soil is in capability unit Ilw-1 drained and Viw-1 
undrained. It is in woodland suitability subclass 2w. 


RcE—Rodman-Casco complex, 20 to 35 percent 
slopes. These steep and very steep, well drained and 
excessively drained soils are on convex side slopes of 
eskers and kames and steep side slopes of morainic 
hills and ridges. Individual areas of this unit are elongat- 
ed in shape and range from 5 to 30 acres in size. The 
excessively drained Rodman soil makes up about 40 to 
60 percent of the unit and the well drained Casco soil 
makes up about 30 to 50 percent of the unit. Areas of 
these soils are so intricately mixed and so small in size 
that it was not practical to separate them in mapping. 

Typically, the surface layer of the Rodman soil is dark 
brown gravelly sandy loam about 6 inches thick. The 
subsoil is dark brown, loose gravelly sandy loam about 3 
inches thick. The substratum, to a depth of about 60 
inches, is light yellowish brown, loose coarse and very 
coarse sand and gravel. 

Typically, the surface layer of the Casco soil is dark 
brown sandy loam about 5 inches thick. The subsoil is 
dark reddish brown, friable loam about 8 inches thick. 
The substratum, to a depth of about 60 inches, is loose 
sand and gravel. 

Included with these soils in mapping are small areas of 
severely eroded Casco and Rodman soils. Also included 
are some areas of Rodman-Casco complex where the 
slope is less than 20 percent or more than 35 percent. 
Some small areas of Boyer soils are also included. 
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These Boyer soils are deeper over sand and gravel than 
the Casco and Rodman soils. Included areas make up 
10 to 15 percent of the unit. 

Water and air move through the Rodman soil at a very 
rapid rate, through the subsoil of the Casco soil at a 
moderate rate, and through the substratum of the Casco 
soil at a very rapid rate. Surface runoff from cultivated 
areas is rapid. The available water capacity is very low in 
Rodman soil and low in Casco soil. Natural fertility is low 
in Rodman soil and medium in Casco soil. The organic 
matter content of the surface layer is very low in 
Rodman soil and low in the Casco soil. Roots of many 
plants are restricted by droughty sand and gravel at a 
depth of 8 to 15 inches in Rodman soil and at a depth of 
10 to 24 inches in Casco soil. 

Most areas are in woodland. The potential is poor for 
farming and fair to poor for trees. It is poor for most 
engineering uses. 

The Rodman soil is poorly suited to woodland because 
tree growth is slow and trees tend to be of poor form. 
Erosion can be reduced by contour planting and by care- 
ful location of skid roads. Poor survival rates of planted 
trees during dry seasons can be offset by careful plant- 
ing of vigorous nursery stock. Production of merchanta- 
ble wood on this soil may not prove profitable, but the 
use of trees to control soil blowing and erosion can be 
very effective. 

The Casco soil is suited to woodland. Erosion can be 
controlled by contour planting of trees and careful loca- 
tion of skid roads during harvest. Survival of planting 
trees can be increased by careful planting of vigorous 
nursery stock. Vegetation that competes with natural re- 
generation following harvest can be controlled by herbi- 
cides or mechanical removal. 

Because of the slope, these soils are poorly suited to 
septic tank absorption fields and dwellings with and with- 
out basements. There is a danger of ground contamina- 
tion by septic tank effluent. The substratum of these 
soils is a good source of sand and gravel. 

This complex is in capability unit Vils-7. The Rodman 
soil is in woodland suitability subclass 4f; the Casco soil 
is in 3s. 


Rs—Roscommon mucky loamy sand. This nearly 
level, poorly drained and very poorly drained soi! is on 
plane slopes in depressions on lake plains and outwash 
plains. It is subject to frequent flooding for brief periods. 
Individual areas are irregular in shape and range from 3 
to 100 acres in size. 

Typically, the surface layer is black, mucky loamy sand 
about 9 inches thick. The substratum, to a depth of 
about 60 inches, is dark gray, loose loamy sand in the 
upper part and dark grayish brown, loose sand in the 
lower part. In some places the surface layer is loamy 
sand, sand, mucky sand, or sandy loam. In some places 
there are stratified silt and clay layers below a depth of 
40 inches. 
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Included with this soil in mapping are smail areas of 
Markey, Mussey, and Wainola soils. Markey soils have 
16 to 51 inches of organic material over fine sand. 
Mussey soils have more clay in the subsoil and have a 
gravelly sand substratum. Wainola soils are somewhat 
poorly drained and are higher on the landscape. Included 
areas make up 5 to 15 percent of the unit. 

Waiter and air move through this Roscommon soil at a 
rapid rate. Surface runoff is very slow. Available water 
capacity is low. Natural fertility is low. Organic matter 
content of the surface layer is high. Roots are restricted 
by a seasonal high water table within a foot of the 
surface. 

Some areas are farmed; others remain in wetland 
vegetation. The potential is fair for cultivated crops, hay, 
and pasture. It is poor for trees and most engineering 
uses. It is good for wetland wildlife habitat. 

lf drained, this soil is moderately suited to corn, small 
grain, other cultivated crops, and hay. Surface drainage 
and deep ditches can remove excess water. In drainage 
ditches, there is a problem of ditchbanks caving in and 
sand filling the bottom of the ditch. Tile drainage is not 
recommended because of the hazard of tile filling with 
sand. This problem can be overcome, however, by plac- 
ing a suitable filter over the tile. Diversions help to con- 
trol runoff from adjacent slopes. Dikes help to control 
flooding. 

This soil is moderately suited to pasture and hay, if 
drained. Fertilization, renovation, controlled grazing, and 
restricted use during wet periods help to keep the soil 
and plant cover in good condition. 

This soil is poorly suited to woodland. Growth is so 
slow and form so poor that trees are barely merchanta- 
ble at best. Wetness generally makes it necessary to 
plant by hand or machine on prepared ridges if natural 
regeneration is unreliable. Large, vigorous nursery stock 
is essential. Harvest is frequently limited to when the soil 
is frozen. Harvest by clear-cut or area-selection methods 
will reduce windthrow of the remaining trees. Competing 
vegetation that interferes with natural regeneration fol- 
lowing harvest can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields and dwellings with or without basements because 
of the seasonal high water table and flooding. 

This soil is in capability unit [\Vw-6 drained and Viw-6 
undrained. It is in woodland suitability subclass 4w. 


Ru—Ruse loam. This nearly level, poorly drained, 
shallow soil is on plane slopes in depressions on till 
plains. It is subject to frequent flooding for brief periods. 
Individual areas are irregular in shape and range from 3 
to 60 acres in size. 

Typically, the surface layer is very dark brown and very 
dark gray loam about 9 inches thick. The subsoil is about 
5 inches thick. It is gray, friable fine sandy loam in the 
upper part and brown, mottled, very friable loamy fine 
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sand in the lower part. Dolomite bedrock is at a depth of 
about 14 inches. 

Included with this soil in mapping are small areas of 
Bonduel soils. Bonduel soils are somewhat poorly 
drained, have bedrock at a depth of 20 to 40 inches, and 
are higher on the landscape. Included areas make up 5 
to 15 percent of the unit. 

Water and air move through this Ruse soil at a moder- 
ate rate. Surface runoff is very slow. Available water 
capacity is very low. Natural fertility is medium. Organic 
matter content of the surface layer is high. Roots of 
most crops are restricted by the seasonal high water 
table within 6 inches of the surface and by dolomite 
bedrock at a depth of 10 to 20 inches. 

Most areas are used for native grass pasture, wet- 
lands, and wildlife habitat. A few areas are used for 
farming. The potential is fair for cultivated crops, hay, 
and pasture. It is poor for trees and most engineering 
uses. It is good for wetland wildlife habitat. 

If drained, this soil is moderately suited to corn, small 
grain, and other cultivated crops. Dolomite bedrock at a 
shallow depth limits the use of drainage practices and 
limits the choice of pasture and hay plants to those that 
will tolerate some wetness. 

This soil is poorly suited to woodland. Growth is so 
slow and form so poor that trees are barely merchanta- 
ble at best. Wetness generally makes it necessary to 
plant by hand or machine on prepared ridges if natural 
regeneration is unreliable. Large, vigorous nursery stock 
is essential. Harvest is frequently limited to when the soil 
is frozen. Harvest by clear-cut or area-selection methods 
will reduce windthrow of the remaining trees. Competing 
vegetation that interferes with natural regeneration fol- 
lowing harvest can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields and dwellings with or without basements because 
of the seasonal high water table, flooding, and shallow 
depth to bedrock. 

This soil is in capability unit Iiw-6 drained and Viw-6 
undrained. It is in woodland suitability subclass. 4w. 


ShA—Shiocton silt loam, 0 to 3 percent slopes. 
This nearly level and gently sloping, somewhat poorly 
drained soil is on plane and concave slopes in depres- 
sions on lake plains. It is subject to occassional flooding 
for long periods. Individual areas are irregular in shape 
and range from 3 to 80 acres in size. 

Typically, the surface layer is black silt loam about 9 
inches thick. The subsoil is about 16 inches thick. It is 
light yellowish brown and light brown, mottled, very fri- 
able silt loam in the upper part and light reddish brown, 
mottled, very friable stratified silt and very fine sand in 
the lower part. The substratum, to a depth of about 60 
inches, is light reddish brown, mottled, very friable strati- 
fied silt and very fine sand. In some places the subsoil 
has layers of fine sandy loam. 


KEWAUNEE COUNTY, WISCONSIN 


Included with this soi! in mapping are small areas of 
Kibbie, Lamartine, and Wainola soils that occupy similar 
landscape positions. Kibbie soils typically have more clay 
in the subsoil. Lamartine soils have loamy glacial till at a 
depth greater than 30 inches. Wainola soils are sandy 
throughout. Also included are some areas of Bach and 
Nichols soils. The poorly drained Bach soils are lower on 
the landscape. The well drained Nichols soils are higher. 
Included areas make up 10 to 15 percent of the unit. 

Water and air move through this Shiocton soil at a 
moderate rate. Surface runoff is slow. Available water 
capacity is high. Natural fertility is medium. Organic 
matter content of the surface layer is moderate. Roots of 
most crops are restricted by a seasonal high water table 
at a depth of 1 to 3 feet. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. More dependable crop production is ob- 
tained where drainage is provided. Surface drainage and 
deep ditches are effective in removing excess water. 
Where deep ditches are used, there is a hazard of silt 
and very fine sand filling the drainage ditches. Ditch- 
banks should be stabilized with vegetation if possible to 
overcome this problem. Tile drainage is not recommend- 
ed because of the tendency of silt and very fine sand to 
plug tile. This problem can be overcome by using a 
suitable filter over the tile. Diversions and grassed water- 
ways are used to control runoff from adjacent slopes. 

This soil is suited to pasture and hay. Surface drain- 
age, fertilization, renovation, controlled grazing, and re- 
stricted use during wet periods help to keep the soil and 
plant cover in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table and 
flooding. These problems can perhaps be overcome by 
building a filtering mound of suitable material, and by 
installing tile drains outside the field to lower the season- 
al high water table and intercept subsurface seepage 
from surrounding slopes. A suitable filter should be 
placed over the tile to avoid plugging by silt and very fine 
sand. This soil is poorly suited to dwellings with or with- 
out basements because of the seasonal high water table 
and flooding. These problems can perhaps be overcome 
by lowering the seasonal water table by placing tile 
drains around the foundation footings and using gravity 
or sump outlets. Tile should be covered with a suitable 
filter to avoid plugging with silt and very fine sand. 

This soil is in capability unit Ilw-4 and woodland suit- 
ability subclass 20. 


SoA—Solona silt loam, 0 to 3 percent slopes. This 
nearly level and gently sloping, somewhat poorly drained 


53 


soil is on plane and concave slopes in depressions on till 
plains. It is subject to occassional flooding for brief peri- 
ods. Individual areas are irregular in shape and range 
from 3 to 100 acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 9 inches thick. The subsoil is reddish brown, mot- 
tled, friable loam about 19 inches thick. The substratum, 
to a depth of about 60 inches, is reddish brown, mottled 
loam. 

Included with this soil in mapping are small areas of 
Angelica, Bonduel, and Onaway soils. Angelica soils are 
lower on the landscape and are poorly drained. Bonduel 
soils are underlain by dolomite bedrock at a depth of 20 
to 40 inches. Onaway soils are higher and are well 
drained. Included areas make up 5 to 10 percent of the 
unit. 

Water and air move through this Solona soil at a 
moderate rate. Surface runoff is slow. Available water 
capacity is high. Natural fertility is medium. Organic 
matter content of the surface layer is moderate or mod- 
erately low. The roots of many crops are restricted by a 
seasonal high water table at a depth of 1 to 3 feet. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is fair for most 
engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops where drainage is provided. Surface and tile 
drainage are effective in removing excess water. Diver- 
sions and grassed waterways are used to control runoff 
from adjacent slopes. 

The soil is suited to hay and pasture. If drained, more 
dependable forage yields can be obtained. Fertilization, 
renovation, controlled grazing, and restricted use during 
wet periods help to keep the soil and plant cover in good 
condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table and 
flooding. These problems can perhaps be overcome by 
building a filtering mound of suitable material and by 
installing tile drains outside the field to lower the season- 
al water table and intercept subsurface seepage from 
surrounding slopes. This soil is poorly suited to dwellings 
with or without basements because of the seasonal high 
water table and flooding. These problems can perhaps 
be overcome by lowering the seasonal water table by 
placing tile drains around the foundation footings and 
using gravity or sump outlets. q 

This soil is in capability unit Ilw-2 and woodland suit- 
ability subclass 20. 


SyA—Symco silt loam, 0 to 3 percent slopes. This 
nearly level and gently sloping, somewhat poorly drained 
soil is on plane and concave slopes in depressions and 
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drainageways on till plains. It is subject to occassional 
flooding for brief periods. Individual areas are irregular in 
shape and range from 3 to 100 acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 9 inches thick. The subsoil is about 19 inches 
thick. It is brown, mottled, firm clay loam in the upper 
part and reddish brown, mottled, firm clay loam in the 
lower part. The substratum, to a depth of about 60 
inches, is reddish brown, mottled, friable loam. 

Included with this soil in mapping are small areas of 
Hortonville, Manawa, and Pella soils. Hortonville soils are 
higher on the landscape and are well drained. Manawa 
soils occupy landscape positions similar to those of the 
Symco soil but have more clay in the subsoil and sub- 
stratum. Pella soils are lower and are poorly drained. 
Also included are some small areas where the subsoil 
and substratum are silty clay or clay. Included areas 
make up 5 to 10 percent of this unit. 

Water and air move through this Symco soil at a mod- 
erately slow rate. Surface runoff is slow. Available water 
capacity is high. Natural fertility is medium. Organic 
matter content of the surface layer is moderate or high. 
Roots of many crops are restricted by a seasonal high 
water table at a depth of 1 to 3 feet. 

Most areas are farmed. The potential is good for culti- 
vated crops, hay, pasture, and trees. It is poor for most 
engineering uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. Where drainage is provided, crop produc- 
tion is more dependable. Surface and tile drainage are 
effective in removing excess water. Diversions and 
grassed waterways are used to control runoff from adja- 
cent slopes. 

This soil is suited to pasture and hay. Drainage broad- 
ens the range of forage plants that can be grown. Fertil- 
ization, renovation, controlled grazing, and restricted use 
during wet periods can help to keep the soil and plant 
cover in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table, flooding, 
and moderately slow permeability. These problems can 
perhaps be overcome by building a filtering mound of 
suitable material and installing tile drains outside the field 
to lower the seasonal water table and intercept subsur- 
face seepage from surrounding slopes. This soil is poorly 
suited to dwellings with and without basements because 
of the seasonal high water table and flooding. These 
problems can perhaps be overcome by lowering the sea- 
sonal water table by placing tile drains around the foun- 
dation footings and using gravity or sump outlets. 

This soil is in capability unit Ilw-2 and woodland suit- 
ability subclass 10. 
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Uf—Udifluvents. These moderately well drained and 
somewhat poorly drained, nearly level alluvial soils are 
on flood plains and in depressions. Some areas are 
dissected by old stream channels and oxbows. These 
soils are subject to frequent flooding for brief periods. On 
flood plains they are typically elongated in shape and 
range from 3 to 50 acres in size. In depressions they are 
round and range from 2 to 5 acres in size. 

Typically, these soils have a wide range of color and 
texture. The surface layer is commonly silt loam. The 
substratum is stratified with sandy, loamy, or silty layers 
with thin organic layers in some areas. In some places 
the surface layer is loam, sandy loam, loamy sand, or 
sand. 

Included with these soils in mapping are small areas of 
Fabius soils, Fluyaquents, and Mussey soils. The some- 
what poorly drained Fabius and poorly drained Mussey 
soils are in similar landscape positions, but have little or 
no alluvial deposition. The poorly drained and very poorly 
drained Fluvaquents are lower. Included soils make up 
about 15 percent of the unit. 

The movement of water and air through these Udiflu- 
vents, as well as the available water capacity, natural 
fertility, and organic matter content of the surface layer, 
are too variable to rate. Surface runoff is slow. These 
soils have a seasonal high water table at a depth of 1 to 
5 feet, unless drained. Roots of most crops are limited 
by the water table. 

Most areas are used for woodland, wildlife habitat, or 
unimproved pasture. The potential is fair for cultivated 
crops, hay, pasture, and trees. It is poor for most engi- 
neering uses. 

These soils are only moderately suited to cultivated 
crops because of the seasonal high water table and 
frequent flooding. Where these soils are protected from 
flooding by dikes, both deep ditch and tile drainage are 
effective in removing excess water. Where tile drainage 
is used, a filter should be used to prevent entry of silt 
and sand into the tile lines. Ditchbanks are susceptible 
to caving in. When this occurs the ditch is filled with soil 
material. 

If drained and protected from flooding, these soils are 
moderately suited to hay and pasture. Overgrazing re- 
duces plant cover and encourages undesirable plant 
species. Loss of plant cover also can result in erosion 
during periods of stream overflow. Fertilization, renova- 
tion, controlled grazing, and restricted use during wet 
periods help to keep the soil and the plant cover in good 
condition. 

These soils are suited to woodland. The only soil- 
related forest management problem is competing vege- 
tation that interferes with natural regeneration following 
harvest. This vegetation can be controlled by herbicides 
or mechanical removal. 

These soils are poorly suited to septic tank absorption 
fields and dwellings with and without basements be- 
cause of the seasonal high water table and flooding. 
These hazards are difficult to overcome and a more 
favorable building site should be selected. 
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These soils are in capability unit Illw-12. They are not 
assigned to a woodland suitability subclass. 


UoB—Udorthents, 0 to 6 percent slopes. These 
nearly level and gently sloping soils are primarily in or 
near cities and villages where the soils have been al- 
tered by excavating, filling, or leveling. Individual areas 
are irregular in shape and range from 3 to more than a 
hundred acres in size. 

Typically, these soils have a wide range of color and 
texture. They are commonly loam, but range to clay or 
sand and gravel. 

Included with these soils in mapping are streets, 
roads, parking lots, buildings, and fill areas. Also includ- 
ed are some small areas of Casco, Hortonville, 
Kewaunee, and Onaway soils that have not been al- 
tered. Included areas make up about 15 percent of the 
unit. 

The movement of water and air through these Udorth- 
ents, as well as the available water capacity, natural 
fertility, organic matter content of the surface layer, sur- 
face runoff, and depth to the seasonal high water table, 
are too variable to rate. 

Most areas are used for urban development. Because 
of the variable soil characteristics and present land use, 
the potential is poor for crops and trees. The potential 
for engineering uses can be determined only by onsite 
investigation. 

The present uses of these soils make it difficult to rate 
their suitability for cultivated crops, pasture, and trees. 
Some small portions of these soils are used for gardens, 
lawns, and ornamental trees and shrubs. 

The suitability of these soils for septic tank absorption 
fields and dwellings with and without basements can be 
determined only by onsite investigation. 

These soils are not assigned to a capability unit or 
woodland suitability subclass. 


UoF—Udorthents, 25 to 50 percent slopes. These 
steep and very steep soils are on lake bluffs and on side 
slopes of streams and major drainageways. Springs and 
seep areas are common. Individual areas are long and 
narrow and range from 5 to 80 acres in size. 

Typically, these soils have very little, if any, horizon 
development. The upper part of the slope is mostly loam 
or clay loam; the lower part of the slope is stratified fine 
sand, silt, and clay sediment of variable thickness. In 
some places the entire soil is loam or clay loam. in some 
places there are strata of sand and gravel. 

Included with these soils in mapping are narrow strips 
of vegetated beach deposits. Some small areas of Hor- 
tonville, Hortonville-Boyer-Zurich complex, and Onaway 
soils are also included. These soils have typical horizon 
development. Included areas make up about 15 percent 
of the unit. 

The movement of water and air through these Udorth- 
ents, as well as the available water capacity, natural 
fertility, organic matter content of the surface layer, and 
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depth to the seasonal high water table, are too variable 
to rate. Surface runoff is very rapid. 

These soils are in woodland or wildlife habitat. Many 
eroded areas are devoid of vegetation. The potential is 
poor for cultivated crops, hay, pasture, trees, and most 
engineering uses. 

These soils are generally unsuited to cultivated crops 
and pasture. They are poorly suited to trees. 

Natural erosion is a critical hazard on these soils. 
During periods of subsurface saturation, large blocks of 
soil break away from lake bluffs and slide to the beach. 
This erosion is accelerated by wave action during 
storms, especially in seasons of high lake levels. The 
risk of slides endangers structures of any kind located 
near lake bluffs. Erosion can be partially controlled by 
the use of tile drainage to intercept subsurface seepage. 
In some areas water control structures can help stabilize 
gullies. Before any construction of this type is attempted, 
reliable engineering assistance should be engaged. All 
applicable local, state, and federal regulations should 
also be reviewed. 

Because of the slope, these soils are not suited to 
septic tank absorption fields and dwellings with or with- 
out basements. 

These soils are not assigned to a capability unit or 
woodland suitability subclass. 


WaA—Wainola loamy fine sand, 0 to 3 percent 
slopes. This nearly level and gently sloping, somewhat 
poorly drained soil is in depressions on lake plains, 
outwash plains, and lake beaches. Individual areas are 
irregular in shape and range from 3 to 80 acres in size. 

Typically, the surface layer is about 13 inches thick. It 
is very dark grayish brown and dark grayish brown loamy 
fine sand in the upper part and light gray fine sand in the 
lower part. The subsoil is about 16 inches thick. It is dark 
yellowish brown, mottled, very friable fine sand in the 
upper part and yellowish brown, mottled, loose fine sand 
in the lower part. The substratum, to a depth of about 60 
inches, is grayish brown, loose fine sand. 

Included with this soil in mapping are. small areas of 
Oakville and Roscommon soils. Oakville soils are well 
drained and are higher on the landscape. Roscommon 
soils are poorly drained and occupy depressions. Also 
included are some areas of Wainola soil with stratified 
sand and gravel substratum at a depth of less than 40 
inches. Included areas make up 5 to 15 percent of the 
unit. 

Water and air move through this Wainola soil at a 
rapid rate. Surface runoff is slow. Available water capac- 
ity is low. Natural fertility is low. Organic matter content 
of the surface layer is moderate. The roots of most crops 
are restricted by the seasonal high water table at a 
depth of 1 to 2 feet. In some areas rooting depth may be 
limited by a strongly cemented layer. 

Many areas are farmed. The potential is fair for culti- 
vated crops, hay, and pasture and good for trees. It is 
fair for most engineering uses. 


56 


This soil is moderately suited to corn, small grain, and 
other cultivated crops. Surface drainage and deep 
ditches are effective in removing excess water. There is 
a hazard of sand filling the bottom of drainage ditches. If 
possible, ditchbanks should be stabilized with vegetation 
to overcome this problem. Tile drainage is not generally 
recommended because of the tendency of sand to plug 
the tile. This problem can be overcome by using a suit- 
able filter. Diversions and grassed waterways are used to 
control runoff from adjacent slopes. 

In dry years when the seasonal high water table is low, 
crop yields are limited by the low available water capac- 
ity. Sail blowing can also be a problem. Windstrips, wind- 
breaks, conservation tillage, and crop rotation can help 
to decrease soil blowing. Returning crop residues and 
applying manure help to decrease soil blowing and im- 
prove fertility. 

This soil is moderately suited to pasture and hay if 
drained. Fertilization, renovation, controlled grazing, and 
restricted use during wet periods help to keep the soil 
and plant cover in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table. This 
problem can perhaps be overcome by building a filtering 
mound of suitable material and by installing tile drains 
outside the field to lower the seasonal water table and 
intercept subsurface seepage from surrounding slopes. 
This soil is poorly suited to dwellings with or without 
basements because of the seasonal high water table. 
This problem can perhaps be overcome by lowering the 
seasonal water table with tile drains placed around the 
foundation footings and using gravity or sump outlets. 

This soil is in capability unit I\Vw-5 and woodland suit- 
ability subclass 10. 


We—Wauseon fine sandy loam. This nearly level, 
very poorly drained soil is on plane slopes in depres- 
sions on lake plains and till plains. Individual areas are 
irregular in shape and range from 3 to 100 acres in size. 

In most places, this soil is covered by a black muck 
layer about 3 inches thick. Beneath this, the surface 
layer typically is black, fine sandy loam about 12 inches 
thick. The subsoil is gray, mottled, friable fine sandy 
loam about 13 inches thick. The substratum, to a depth 
of about 60 inches, is dark grayish brown, mottled, firm 
clay in the upper part and reddish brown, firm clay in the 
lower part. In some places the surface layer is very fine 
sandy loam. 

included with this soil in mapping are small areas of 
Allendale, Markey, Poygan, and Roscommon soils. Allen- 
dale soils are higher on the landscape and are some- 
what poorly drained. Markey soils have 16 to 51 inches 
of muck over fine sand. Poygan soils have a clayey 
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subsoil. Roscommon soils are sandy throughout. Markey, 
Poygan, and Roscommon soils occupy landscape posi- 
tions similar to Wauseon soil. Included areas make up 5 
to 15 percent of the unit. 

Water and air move through the subsoil of this Wau- 
seon soil at a rapid rate and through the substratum at a 
very slow rate. Surface runoff is ponded. Available water 
capacity is moderate. Natural fertility is medium. Organic 
matter content of the surface layer is high. Roots are 
restricted by a seasonal high water table within 6 inches 
of the surface. 

Some areas are farmed; others are in wetland vegeta- 
tion. The potential is fair for cultivated crops, hay, pas- 
ture, and trees. It is poor for most engineering uses. It is 
good for wetland wildlife habitat. 

Where drainage is provided, this soil is moderately 
suited to corn, small grain, and other cultivated crops. 
Surface and tile drainage are effective in removing 
excess water. Tile drains should be covered with a suit- 
able filter to prevent the tile from becoming clogged with 
sand. 

If drained, this soil is moderately suited to pasture and 
hay. Fertilization, renovation, controlled grazing, and re- 
stricted use during wet periods help to keep the soil and 
plant cover in good condition. 

This soil is suited to woodland. Wetness generally 
makes it necessary to plant by hand or machine on 
prepared ridges if natural regeneration is unreliable. 
Large, vigorous nursery stock is essential. Harvest is 
frequently limited to when the soil is frozen. Harvest by 
clear-cut or area-selection methods will reduce windth- 
row of the remaining trees. Competing vegetation that 
interferes with natural regeneration following harvest can 
be controlled by herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table and 
very slow permeability. This soil is poorly suited to dwell- 
ings with or without basements because of the seasonal 
high water table and high shrink-swell potential. 

This soil is in capability unit IIlw-5 undrained. It is in 
woodland suitability subclass 3w. 


WoB—Waymor silt loam, 1 to 6 percent slopes. 
This nearly level and gently sloping, well drained soil is 
on plane and convex slopes of hills and ridges on till 
plains. Individual areas are irregular in shape and range 
from 3 to 200 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 7 inches thick. The subsurface layer is dark brown 
and brown silt loam about 8 inches thick. The subsoil is 
about 23 inches thick. It is dark brown and reddish 
brown, firm silty clay loam in the upper part and reddish 
brown, firm clay loam in the lower part. The substratum, 
to a depth of about 60 inches, is brown, friable loam. In 
some places the surface layer and subsurface layers are 
sandy loam. 

Included with this soil in mapping are small areas of 
Casco, Dresden, Hortonville, Lamartine, Pella, and Zurich 
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soils. The Dresden and Casco soils occupy similar land- 
scape positions and have sand and gravel substratums. 
Hortonville soils have more clay in the lower part of the 
subsoil and in the substratum and are redder. Lamartine 
and Pella soils occupy depressions and drainageways. 
Lamartine soils are somewhat poorly drained. Pella soils 
are poorly drained. Zurich soils have stratified silt and 
very fine sand in the substratum. Also included are small 
areas of sloping Waymor soils. 

Water and air move through this Waymor soil at a 
moderate rate. Surface runoff from cultivated areas is 
medium. Available water capacity is high. Natural fertility 
is medium. Organic matter content of the surface layer is 
moderate. 

Most areas are farmed. The potential is good for culti- 
vated crops, pasture, hay, trees, and most engineering 
uses. 

This soil is suited to corn, small grain, and other culti- 
vated crops. If this soil is cultivated, there is a moderate 
erosion hazard. Crop rotation, conservation tillage, con- 
tour farming, and grassed waterways help prevent exces- 
sive soil loss. Some areas have slopes that are long and 
smooth enough for contour stripcropping and diversions. 
Returning crop residues and applying manure help to 
improve fertility, reduce crusting, increase water infiltra- 
tion, and decrease erosion. 

This soil is suited to pasture and hay, and its use as 
pasture and hayland reduces erosion. Overgrazing or 
grazing when the soil is too wet, however, will cause 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the plant cover and soil in good condition. 

This soil is suited to woodland. The only soil-related 

forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical! removal. 
* This soil is suited to septic tank absorption fields. It is 
only moderately suited to dwellings with or without base- 
ments because of the moderate shrink-swell potential of 
the subsoil. This problem can perhaps be overcome by 
placing a layer of coarse material, such as sand and 
gravel, under the footings and concrete slab. 

This soil is in capability unit tle-1 and woodland suit- 
ability subclass 20. 


WoC2—Waymor silt loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on convex 
slopes of broad ridges on till plains and moraines. Indi- 
vidual areas are elongated in shape and range from 3 to 
40 acres in size. 

Typically, the surface layer is very dark gray and dark 
brown silt loam about 7 inches thick. The subsurface 
layer is dark brown and brown silt loam about 6 inches 
thick. The subsoil is about 21 inches thick. It is dark 
brown and reddish brown, firm silty clay joam in the 
upper part and reddish brown, firm clay loam and loam in 
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the lower part. The substratum, to a depth of about 60 
inches, is brown, friable loam. in some places, the sur- 
face layer and subsurface layers are sandy loam. 

Included with this soil in mapping are small areas of 
Casco, Dresden, Hortonville, and Zurich soils that 
occupy similar landscape positions. Casco and Dresden 
soils have sand and gravel substratums. Hortonville soils 
have more clay in the lower part of the subsoil and 
substratum and are redder. Zurich soils have stratified 
silt and very fine sand in the substratum. Some small 
areas of Lamartine soils are also included. These soils 
are somewhat poorly drained and are in drainageways 
and depressions. Also included are small areas of mod- 
erately steep Waymor soils. 

Water and air move through this Waymor soil at a 
moderate rate. Surface runoff from cultivated areas is 
medium. Available water capacity is high. Natural fertility 
is medium. Organic matter content of the surface layer is 
moderate. 

Most areas are farmed. The potential is fair for culti- 
vated crops, pasture, and hay. It is good for trees and 
most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. If this soil is cultivated, there is a 
moderate hazard of erosion. Crop rotation, conservation 
tillage, contour farming, and grassed waterways help to 
prevent excessive soil loss. Some areas have slopes 
that are long and smooth enough for contour stripcrop- 
ping and diversions. Returning crop residues and apply- 
ing manure help to improve fertility, reduce crusting, de- 
crease erosion, and increase water infiltration. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Over- 
grazing or grazing when the soil is too wet, however, will 
cause surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely defer- 
ment of grazing, and restricted use during wet periods 
help to keep the plant cover and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is moderately suited to septic tank absorption 
fields. Slope is a limitation that can perhaps be over- 
come by land leveling or shaping. This soil is moderately 
suited to dwellings with or without basements. The mod- 
erate shrink-swell potential of the subsoil is a limitation 
that can perhaps be overcome by placing a layer of 
coarse material, such as sand and gravel, under the 
footings and concrete slab. Slope is a limitation for 
dwellings. It can perhaps be overcome by land leveling or 
shaping. 

This soil is in capability unit I|e-1 and woodland suit- 
ability subclass 20. 


WoD2—Waymor silt loam, 12 to 20 percent slopes, 
eroded. This moderately steep, well drained soil is on 
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convex side slopes of hills and ridges on till plains and 
moraines. Individual areas are elongated in shape and 
range from 3 to 30 acres in size. 

Typically, the surface layer is very dark gray and dark 
brown silt loam about 7 inches thick. The subsurface 
layer is dark brown and brown silt loam about 4 inches 
thick. The subsoil is about 20 inches thick. It is dark 
brown and reddish brown, firm silty clay loam in the 
upper part and reddish brown, firm clay loam and loam in 
the lower part. The substratum, to a depth of about 60 
inches, is brown, friable loam. 

Included with this soil in mapping are small areas of 
Casco, Dresden, Hortonville, and Zurich soils that 
occupy similar landscape positions. Casco and Dresden 
soils have sand and gravel substratums. Hortenville soils 
are redder and have more clay in the lower part of the 
subsoil and in the substratum. Zurich soils have a strati- 
fied silt and very fine sand substratum. 

Water and air move through this Waymor soil at a 
moderate rate. Surface runoff is rapid. Available water 
capacity is high. Natural fertility is medium. Organic 
matter content of the surface layer is moderate. 

Some areas are farmed. The potential is fair for culti- 
vated crops, pasture, and hay. It is good for trees. It is 
fair for most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. If this soil is cultivated, there is a 
severe hazard of erosion. Intensive management and 
soil conservation measures will be needed if this soil is 
to be cultivated. Contour farming, crop rotations, conser- 
vation tillage, stripcropping, diversions, and terracing will 
help to control excessive soil loss. Many areas of this 
soil are so small that stripcropping, diversions, and ter- 
racing are not practical. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Over- 
grazing or grazing when the soil is too wet, however, will 
cause surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely defer- 
ment of grazing, and restricted use during wet periods 
help to keep the plant cover and soil in good condition. 

This soil is suited to woodland. Soil-related problems 
of forest management are associated with steepness of 
slope or plant competition following harvest. Contour 
planting of trees and careful location of skid roads during 
harvest will minimize erosion. Seedling survival on steep- 
er slopes facing south or west can be increased by 
careful planting of vigorous nursery stock. Competing 
vegetation that interferes with natural regeneration fol- 
lowing harvest can be controlled by herbicides or me- 
chanical removal. Skidding operations may expose suffi- 
cient mineral soil to allow adequate regeneration. 

Because of the slope, this soil is poorly suited to 
septic tank absorption fields and dwellings with and with- 
out basements. This problem can perhaps be overcome 
by land leveling or shaping. For dwellings there is also a 
problem of moderate shrink-swell potential of the sub- 
soil. This problem can perhaps be overcome by placing 
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a layer of coarse material, such as sand and gravel, 
under the footings and concrete slab. 

This soil is in capability unit |\Ve-1 and woodland suit- 
ability subclass 2r. 


WzB—Waymor-Casco-Zurich complex, 1 to 6 per- 
cent slopes. These nearly level and gently sloping, well 
drained soils are on plane and convex slopes of knolls 
and hills on till plains and moraines. Individual areas of 
this unit are irregular in shape and range from 5 to 70 
acres in size. Waymor soil makes up 40 to 60 percent of 
the unit. Casco and Zurich soils each make up about 20 
to 30 percent. Areas of these soils are so intricately 
mixed and so small in size that it was not practical to 
separate them in mapping. 

Typically, the surface layer of the Waymor soil is very 
dark gray silt loam about 7 inches thick. The subsurface 
layer is dark brown and brown silt loam about 8 inches 
thick. The subsoil is about 23 inches thick. It is dark 
brown and reddish brown, firm silty clay loam in the 
upper part and reddish brown, firm clay loam and loam in 
the lower part. The substratum, to a depth of about 60 
inches, is brown, friable loam. 

Typically, the surface layer of the Casco soil is dark 
brown sandy loam about 7 inches thick. The subsoil is 
dark reddish brown, friable loam about 12 inches thick. 
The substratum, to a depth of about 60 inches, is brown, 
loose sand and gravel. In some places the surface layer 
is loam. 

Typically, the surface layer of the Zurich soil is dark 
brown silt loam about 7 inches thick. The subsoil is 
about 20 inches thick. It is brown, friable silty clay loam 
in the upper part and brown, friable silt loam in the lower 
part. The substratum, to a depth of about 60 inches, is 
Stratified light brown, friable silt, very fine sand and fine 
sand. 

Included with these soils in mapping are small areas of 
Dresden, Hortonville, Kibbie, Lamartine, and Nichols 
soils. Dresden, Hortonville, and Nichols soils are on simi- 
lar landscape positions. Kibbie and Lamartine soils 
occupy depressions and drainageways. Dresden soils 
have loamy subsoil material to a depth of 20 to 40 
inches over sand and gravel. Hortonville soils have more 
clay in the lower part of the subsoil and in the substra- 
tum and are redder than Waymor soil. Lamartine soils 
are similar to the Waymor soil but are somewhat poorly 
drained. Kibbie soils are similar to the Zurich soil but are 
somewhat poorly drained. Nichols soils are similar to the 
Zurich soil but have less clay in the subsoil. Included are 
areas where the substratum material of Waymor, Casco, 
and Zurich soils is so mixed that it is difficult to identify 
the soil series. Also included are some small sloping 
areas of this complex and areas where there is a 
perched seasonal water table at a depth of 3 to 5 feet.. 
Included areas make up 10 to 20 percent of the unit. 

Water and air move through the Waymor and Zurich 
soils at a moderate rate, through the subsoil of the 
Casco soil at a moderate rate, and through the substra- 
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tum of the Casco soil at a very rapid rate. Surface runoff 
from cultivated areas is slow or medium. Available water 
Capacity of the Waymor and Zurich soils is high and of 
the Casco soil is low. Natural fertility of these soils is 
medium. Organic matter content of the surface layer is 
moderately low or moderate. Roots of most crops are 
limited in Casco soil by the droughty sand and gravel 
substratum at a depth of 10 to 24 inches. 

Most areas are farmed. The potential is good to fair 
for cultivated crops, pasture, hay, trees (fig. 13) and 
most engineering uses. : 

These soils are suited to corn, small grain, and other 
cultivated crops. If these soils are cultivated, there is a 
moderate erosion hazard. The Casco soil is also suscep- 
tible to soil blowing. Crop rotation, conservation tillage, 
contour farming, and grassed waterways help to prevent 
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Figure 13.—Northern red oak on Waymor soil. This soil is also 
suited to native sugar maple, basswood, and white ash. 
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excessive soil loss. Some areas have slopes that are 
long and smooth enough for contour stripcropping. Re- 
turning crop residues and applying manure help to im- 
prove fertility, reduce crusting, and increase water infiltra- 
tion. Small areas of wet soils in this map unit need 
drainage and grassed waterways to remove excess 
water. Care should be taken when installing tile in the 
areas of Zurich soil to prevent silt and sand from filling 
the tile. 

These soils are suited to pasture and hay, and their 
use as pasture and hayland reduces erosion. Overgraz- 
ing or grazing when the soil is too wet, however, will 
cause surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely defer- 
ment of grazing, and restricted use during wet periods 
help to keep the soil and plant cover in good condition. 

The Waymor and Zurich soils are suited to woodland. 
The only soil-related forest management problem is com- 
peting vegetation that interferes with natural regeneration 
following harvest. This vegetation can be controlled by 
herbicides or mechanical removal. 

The Casco soil is suited to woodland. Seedling survival 
can be increased by careful planting of vigorous nursery 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. 

The Waymor and Casco soils are suited to septic tank 
absorption fields, but there is a danger of ground water 
contamination by effluent on Casco soil. The Zurich soil 
is moderately suited to septic tank absorption fields. The 
moderate permeability is a problem that can perhaps be 
overcome by enlarging the absorption field. Casco soil is 
suited to dwellings with and without basements. Waymor 
and Zurich soils are moderately suited to dwellings with 
and without basements. The moderate shrink-swell of 
the subsoil is a problem that can perhaps be overcome 
by placing a layer of coarse material, such as sand and 
gravel, under the footings and concrete slab. 

This complex is in capability unit Ile-1. The Waymor 
soil is in woodland suitability subclass 20, the Casco soil 
is in 3s, and the Zurich soil is in 20. 


WzC2—Waymor-Casco-Zurich complex, 6 to 12 
percent slopes, eroded. These sloping, well drained 
soils are on convex slopes of broad ridges on till plains 
and moraines. Individual areas of this unit are irregular in 
shape and range from 3 to 40 acres in size. Waymor soil 
makes up about 40 to 60 percent of the map unit. Casco 
and Zurich soils each make up about 20 to 30 percent of 
the unit. Areas of these soils are so intricately mixed and 
so small in size that it was not practical to separate them 
in mapping. 

Typically, the surface layer of the Waymor soil is very 
dark gray and dark brown silt loam about 7 inches thick. 
The subsurface layer is dark brown and brown silt loam 
about 6 inches thick. The subsoil is about 21 inches 
thick. It is dark brown and reddish brown, firm silty clay 
loam in the upper part and reddish brown, firm clay loam 
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and loam in the lower part. The substratum, to a depth 
of about 60 inches, is brown, friable loam. 

Typically, the surface layer of the Casco soil is dark 
brown sandy loam about 7 inches thick. The subsoil is 
dark reddish brown, friable loam about 11 inches thick. 
The substratum, to a depth of about 60 inches, is brown, 
loose sand and gravel. In some places the surface layer 
is loam. 

Typically, the surface layer of the Zurich soil is dark 
brown silt loam about 6 inches thick. The subsoil is 
about 18 inches thick. It is brown, friable silty clay loam 
in the upper part and brown, friable silt loam in the lower 
part. The substratum, to a depth of about 60 inches, is 
light brown, friable, stratified silt, very fine sand, and fine 
sand. 

Included with these soils in mapping are small areas of 
Dresden, Hortonville, Kibbie, Lamartine, and Nichols 
soils. Dresden, Hortonville, and Nichols soils occupy sim- 
ilar landscape positions. Kibbie and Lamartine soils 
occupy depressions and drainageways. Dresden soils 
have loamy subsoil material to a depth of 20 to 40 
inches over sand and gravel. Hortonville soils have more 
clay in the lower part of the subsoil and in the substra- 
tum and are redder than Waymor soil. Lamartine soils 
are similar to the Waymor soil but are somewhat poorly 
drained. Kibbie soils are similar to the Zurich soil but are 
somewhat poorly drained. Nichols soils are similar to 
Zurich soil but have less clay in the subsoil. Also includ- 
ed are areas where the substratum material of Waymor, 
Casco, and Zurich soils is so mixed that it is difficult to 
identify the soil series. Some moderately steep areas of 
this complex are also included. Included areas make up 
10 to 20 percent of the unit. 

Water and air move through the Waymor and Zurich 
soils at a moderate rate, through the subsoil of the 
Casco soil at a moderate rate, and through the substra- 
tum of the Casco soil at a very rapid rate. Surface runoff 
from cultivated areas is medium. Available water capac- 
ity of the Waymor and Zurich soils is high and of the 
Casco soil is low. Natural fertility of these soils is 
medium. Organic matter content of the surface layer is 
moderate or moderately low. In the Casco soil, roots of 
most crops are restricted at a depth of 10 to 24 inches 
by the droughty sand and gravel substratum. 

Most areas of these soils are farmed. The potential is 
fair for cultivated crops, pasture, and hay. It is good to 
fair for trees and most engineering uses. 

These soils are moderately suited to corn, small grain, 
and other cultivated crops. If these soils are cultivated, 
there is a moderate erosion hazard. The Casco soil is 
also susceptible to soil blowing. 

Crop rotation, conservation tillage, contour farming, 
and grassed waterways help to prevent excessive soil 
loss. Some areas have slopes that are long and smooth 
enough for contour stripcropping. Returning crop resi- 
dues and applying manure help to improve fertility, 
reduce crusting, and increase water infiltration. Small 
areas of wet soils in this unit need drainage and grassed 
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waterways to remove excess water. Care should be 
taken when installing tile in Zurich soil to prevent silt and 
sand from filling the tile. 

These soils are moderately suited to pasture and hay, 
and their use as pasture and hayland reduces erosion. 
Overgrazing or grazing when the soil is too wet, howev- 
er, will cause surface compaction, excessive runoff, and 
poor tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet peri- 
ods help to keep the plant cover and soil in good condi- 
tion. 

The Waymor and Zurich soils are suited to woodland. 
The only soil-related forest management problem is com- 
peting vegetation that interferes with natural regeneration 
following harvest. This vegetation can be controlled by 
herbicides or mechanical removal. 

The Casco soil of the complex is suited to woodland. 
Seedling survival can be increased by careful planting of 
vigorous nursery stock. Competing vegetation that inter- 
feres with natural regeneration following harvest can be 
controlled by herbicides or mechanical removal. 

These soils are moderately suited to septic tank ab- 
sorption fields. They are limited by the slope. Zurich soil 
is also limited by moderate permeability. The slope can 
perhaps be overcome by land leveling or shaping. The 
moderate permeability problem on Zurich soil can per- 
haps be overcome by enlarging the absorption field. 
There is a danger of ground water contamination by 
septic tank effluent on Casco soil. These soils are mod- 
erately suited to dwellings with and without basements. 
Slope is a problem, but it can perhaps be overcome by 
land leveling or shaping. Waymor and Zurich soils are 
also limited by the moderate shrink-swell potential. This 
problem can perhaps be overcome by placing a layer of 
coarse material, such as sand and gravel, under the 
footings and concrete slab. 

This complex is in capability unit Ille-1. The Waymor 
soil is in woodland suitability subclass 20, the Casco soil 
is in 3s, and the Zurich soil is in 20. 


WzD—Waymor-Casco-Zurich complex, 12 to 20 
percent slopes. These moderately steep soils are on 
convex side slopes of hills and ridges on till plains and 
moraines. Individual areas of this unit are elongated in 
shape and range from 5 to 40 acres in size. Waymor soil 
makes up about 40 to 60 percent of the unit. Casco and 
Zurich soils each make up about 20 to 30 percent of the 
unit. Areas of these soils are so intricately mixed and so 
small in size that it was not practical to separate them in 
mapping. 

Typically, the surface layer of the Waymor soil is very 
dark gray and dark brown silt loam about 7 inches thick. 
The subsurface layer is dark brown and brown silt loam 
about 4 inches thick. The subsoil is about 20 inches 
thick. It is dark brown and reddish brown, firm silty clay 
loam in the upper part and reddish brown, firm clay loam 
and loam in the lower part. The substratum, to a depth 
of about 60 inches, is brown, friable ioam. 
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Typically, the surface layer of the Casco soil is dark 
brown sandy loam about 5 inches thick. The subsoil is 
dark reddish brown, friable loam about 9 inches thick. 
The substratum, to a depth of 60 inches, is brown, loose 
oe and gravel. In some places the surface layer is 
joam. 

Typically, the surface layer of the Zurich soil is dark 
brown silt loam about 5 inches thick. The subsoil is 
about 18 inches thick. It is brown, friable silty clay loam 
in the upper part and brown, friable silt loam in the lower 
part. The substratum, to a depth of about 60 inches, is 
light brown, friable, stratified silt, very fine sand, and fine 
sand. 

Included with these soils in mapping are small areas of 
Dresden, Hortonville, and Nichols soils that occupy simi- 
lar landscape positions. Dresden soils have loamy sub- 
soil material to a depth of 20 to 40 inches over sand and 
gravel. Hortonville soils have more clay in the lower part 
of the subsoil and in the substratum and are redder than 
Waymor soil. Nichols soils are similar to Zurich soil but 
have less clay in the subsoil. Also included are areas 
where the substratum material of Waymor, Casco, and 
Zurich soils is so mixed that it is difficult to identify the 
soil series. Areas of this complex that have slopes great- 
er than 20 percent are also included. Included areas 
make up 10 to 20 percent of the unit. 

Water and air move through the Waymor and Zurich 
soils at a moderate rate, through the subsoil of the 
Casco soil at a moderate rate, and through the substra- 
tum of the Casco soil at a very rapid rate. Surface runoff 
from cultivated areas is rapid. Available water capacity of 
the Waymor and Zurich soils is high and of the Casco 
soil is low. Natural fertility of these soils is medium. 
Organic matter content of the surface layer is moderate 
or moderately low. In the Casco soil, roots are restricted 
at a depth of 10 to 24 inches by the droughty sand and 
gravel substratum. 

Some areas of this unit are farmed. The potential is 
poor for cultivated crops, pasture, and hay. It is good to 
fair for trees. It is fair for most engineering uses. 

The Waymor and Zurich soils are moderately suited 
and Casco soil is generally unsuited to corn, small grain, 
and other cultivated crops. If these soils are cultivated, 
there is a severe hazard of erosion. Intensive manage- 
ment and conservation measures will be needed if these 
soils are to be cultivated. Contour farming, crop rota- 
tions, conservation tillage, stripcropping, terraces, and 
diversions will help to control excessive soil loss. Some 
areas are so small that stripcropping, terraces, and diver- 
sions are not practical. 

The Waymor and Zurich soils are moderately suited to 
pasture and hay. The Casco soil is generally poorly 
suited to pasture and hay, but its use as pasture and 
hayland reduces erosion. Overgrazing or grazing when 
the soil is too wet, however, will cause surface compac- 
tion, excessive runoff, and poor tilth. Proper stocking 
rates, timely deferment of grazing, pasture rotation, and 
restricted use during wet periods help to keep the plant 
cover and soil in good condition. 
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The Waymor and Zurich soils are suited to woodland. 
Soil-related problems of forest management are associ- 
ated with steepness of slope or plant competition follow- 
ing harvest. Contour planting of trees and careful loca- 
tion of skid roads during harvest will minimize erosion. 
Seedling survival of steeper slopes facing south or west 
can be increased by careful planting of vigorous planting 
stock. Competing vegetation that interferes with natural 
regeneration following harvest can be controlled by her- 
bicides or mechanical removal. Skidding operations may 
expose sufficient mineral soil to allow adequate regen- 
eration. 

The Casco soil is suited to woodland. Erosion may be 
controlled by contour planting of trees and careful loca- 
tion of skid roads during harvest. Survival of planted 
trees can be increased by careful planting of vigorous 
nursery stock. Vegetation that competes with natural re- 
generation following harvest can be controlled by herbi- 
cides or mechanical removal. 

Because of slope, these soils are poorly suited to 
septic tank absorption fields and to dwellings with or 
without basements. This problem can perhaps be over- 
come by land leveling or shaping. 

This complex is in capability unit \Ve-1. The Waymor is 
in woodland suitability subclass 2r, the Casco soil is in 
3s, and the Zurich soil is in 2r. 


WzE—Waymor-Casco-Zurich complex, 20 to 35 
percent slopes. These steep and very steep, well 
drained soils are on convex side slopes of hills and 
ridges on till plains and moraines. Individual areas of this 
unit are elongated in shape and range from 3 to 40 
acres in size. Waymor soil makes up about 40 to 60 
percent of the unit. Casco and Zurich soils each make 
up about 20 to 30 percent of the unit. Areas of these 
soils are so smali in size and so intricately mixed that it 
was not practical to separate them in mapping. 

Typically, the surface layer of the Waymor soil is very 
dark gray and dark brown silt loam about 7 inches thick. 
The subsurface layer is dark brown and brown silt loam 
about 2 inches thick. The subsoil is about 18 inches 
thick. It is dark brown and reddish brown, firm silty clay 
loam in the upper part and reddish brown, firm clay loam 
and loam in the lower part. The substratum, to a depth 
of about 60 inches, is brown, friable loam. 

Typically, the surface layer of the Casco soil is dark 
brown sandy loam about 5 inches thick. The subsoil is 
dark reddish brown, friable loam about 8 inches thick. 
The substratum, to a depth of about 60 inches, is brown, 
loose sand and gravel. 

Typically, the surface layer of the Zurich soil is dark 
brown silt loam about 5 inches thick. The subsoil is 
about 16 inches thick. It is brown, friable silty clay loam 
in the upper part and brown, friable silt loam in the lower 
part. The substratum, to a depth of about 60 inches, is 
Stratified, light brown, friable silt, very fine sand, and fine 
sand. 

Included with these soils in mapping are small areas of 
Dresden, Hortonville, and Nichols soils that occupy simi- 
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lar landscape positions. Dresden soils have loamy sub- 
soil material to a depth of 20 to 40 inches over sand and 
gravel. Hortonville soils have more clay in the lower part 
of the subsoil and in the substratum and are redder than 
Waymor soil. Nichols soils are similar to Zurich soil but 
have less clay in the subsoil. Also included are areas 
where the substratum material of Waymor, Casco, and 
Zurich soils is so mixed that it is difficult to identify the 
soil series. Areas of this complex where the slope is 
greater than 35 percent are also included. Included 
areas make up 10 to 20 percent of the unit. 

Water and air move through the Waymor and Zurich 
soils at a moderate rate, through the subsoil of the 
Casco soil at a moderate rate, and through the substra- 
tum of the Casco soil at a very rapid rate. 

Surface runoff from cultivated areas is rapid or very 
rapid. Available water capacity of the Waymor and Zurich 
soils is high and of the Casco soil is low. Natural fertility 
of these soils is medium. Organic matter content of the 
surface layer is moderate or moderately low. In the 
Casco soil, roots are restricted at a depth of 10 to 24 
inches by the droughty sand and gravel substratum. 

The potential is poor for cultivated crops and pasture. 
It is good to fair for trees. It is poor for most engineering 
uses. 

The soils are suited to woodland. Soil related prob- 
lems of forest management are associated with steep- 
ness of slope or plant competition following harvest. 
Contour planting of trees and careful location of skid 
roads during harvest will minimize erosion. Seedling sur- 
vival on steeper slopes facing south or west can be 
increased by careful planting of vigorous nursery stock. 
Competing vegetation that interferes with natural regen- 
eration following harvest can be controlled by herbicides 
or mechanical removal. Skidding operations may expose 
sufficient mineral soil to allow adequate regeneration. 

These soils are poorly suited to septic tank absorption 
fields and to dwellings with or without basements be- 
cause of slope. This problem can perhaps be overcome 
by land leveling or shaping. 

This complex is in capability unit Vie-1. The Waymor 
soil is in woodiand suitability subclass 2r, the Casco soil 
is in 3s, and the Zurich soil is in 2r. 


ZuA—Zurich silt loam, 0 to 2 percent slopes. This 
nearly level, well drained soil in on plane and concave 
slopes on lake plains. Individual areas are irregular in 
shape and range from 3 to 50 acres in size. 

Typically, the surface layer is dark brown silt loam 
about 8 inches thick. The subsoil is about 20 inches 
thick. It is brown, friable silty clay loam in the upper part 
and brown, friable silt loam in the lower part. The sub- 
stratum, to a depth of about 60 inches, is light brown, 
friable, stratified silt, very fine sand, and fine sand. 

Included with this soil in mapping are small areas of 
Kibbie, Kibbie Variant, and Nichols soils. Kibbie and 
Kibbie Variant soils are somewhat poorly drained and 
occupy drainageways and small depressions. Nichols 
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soils occupy landscape positions similar to the Zurich 
soil, but have less clay in the subsoil. Also included are 
some smail areas of gently sloping Zurich soils and 
areas of Zurich soils that are moderately well drained. 
Included areas make up 5 to 15 percent of the unit. 

Water and air move through this Zurich soil at a mod- 
erate rate. Surface runoff is slow, and available water 
capacity is high. Natural fertility is medium, and organic 
matter content of the surface layer is moderate or mod- 
erately low. 

Most areas are farmed. The potential is good for culti- 
vated crops, pasture, hay, and trees. It is fair to good for 
most engineering uses. 

This soil is suited to corn, small grain, and cultivated 
crops. If this soil is cultivated, there is a slight erosion 
hazard. Returning crop residues and applying manure 
help to improve fertility, reduce surface crusting, and 
increase water infiltration. 

This soil is suited to pasture and hay. Overgrazing or 
grazing when the soil is too wet will cause surface com- 
paction, excessive runoff, and poor tilth. Proper stocking 
rates, pasture renovation, timely deferment of grazing, 
and restricted use during wet periods help keep the plant 
cover and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is moderately suited to septic tank absorption 
fields. Moderate permeability is a problem, but it can 
perhaps be overcome by enlarging the absorption field. 
This soil is moderately suited to dwellings with and with- 
out basements. The moderate shrink-swell potential of 
the subsoil is a problem, but it can perhaps be overcome 
by placing a layer of coarse material, such as sand and 
gravel, under the footings and concrete slab. 

This soil is in capability class | and woodland suitability 
subclass 20. 


ZuB—Zurich slit loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on plane and convex 
slopes of ridges on lake plains. Individual areas are irreg- 
ular in shape and range from 5 to 60 acres in size. 

Typically, the surface layer is dark brown silt loam 
about 7 inches thick. The subsoil is about 20 inches 
thick. It is brown, friable silty clay loam in the upper part 
and brown, friable silt loam in the lower part. The sub- 
stratum, to a depth of about 60 inches, is stratified, light 
brown, friable silt and stratified silt and very fine sand. 

Included with this soil in mapping are small areas of 
Kibbie and Nichols soils. Kibbie soils occupy drain- 
ageways and small depressions. They are somewhat 
poorly drained. Nichols soils are in landscape positions 
similar to the Zurich soil but have less clay in the subsoil. 
Also included are some small areas of sloping Zurich 
soils. Included areas make up 5 to 15 percent of the 
unit. 
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Water and air move through this Zurich soil at a mod- 
erate rate. Surface runoff from cultivated areas is slow, 
and available water capacity is high. Natural fertility is 
medium. Organic matter content of the surface layer is 
moderate or moderately low. 

Most areas are farmed. The potential is good for culti- 
vated crops, pasture, hay, and trees. It is fair for most 
engineering uses. 

This soil is well suited to corn, small grain, and other 
cultivated crops. If this soil is cultivated, there is a mod- 
erate erosion hazard. Crop rotation, conservation tillage, 
and contour farming help to prevent excessive soil loss. 
Returning crop residues and applying manure help to 
improve fertility, reduce surface crusting, and increase 
water infiltration. 

This soil is suited to pasture and hay. Overgrazing or 
grazing when the soil is too wet will cause surface com- 
paction, excessive runoff, and poor tilth. Proper stocking 
rates, pasture renovation, timely deferment of grazing 
and restricted use during wet periods help keep this soil 
and plant cover in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is moderately suited to septic tank absorption 
fields. Moderate permeability is a problem, but it can 
perhaps be overcome by enlarging the absorption field. 
This soil is moderately suited to dwellings with and with- 
out basements. The moderate shrink-swell potential of 
the subsoil is a problem, but it can perhaps be overcome 
by placing a layer of coarse material, such as sand and 
gravel, under the footings and concrete slab. 

This soil is in capability unit Ile-1 and woodland suit- 
ability subclass 20. 


ZuC2—Zurich silt loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on convex 
slopes of broad ridges on lake plains. Individual areas 
are irregular in shape and range from 5 to 30 acres in 
size. 

Typically, the surface layer is dark brown silt loam 
about 6 inches thick. The subsoil is about 18 inches 
thick. It is brown, friable silty clay loam in the upper part 
and brown, friable silt loam in the lower part. The sub- 
stratum, to a depth of about 60 inches, is light brown, 
friable, stratified silt, very fine sand, and fine sand. 

Included with this soil in mapping are small areas of 
Nichols soils. Nichols soils occupy similar landscape po- 
sitions, but have less clay in the subsoil. included areas 
make up 5 to 15 percent of the unit. 

Water and air move through this Zurich soil at a mod- 
erate rate. Surface runoff from cultivated areas is 
medium, and available water capacity is high. Natural 
fertility is medium. Organic matter content of the surface 
layer is moderate or moderately low. 
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Most areas are farmed. The potential is fair for culti- 
vated crops, pasture, and hay and good for trees. It is fair 
for most engineering uses. 

This soil is moderately suited to corn, small grain, and 
other cultivated crops. If this soil is cultivated, there is a 
moderate erosion hazard. Crop rotation, contour farming, 
and grassed waterways help prevent excessive soil loss. 
Contour stripcropping and diversions are also effective in 
reducing erosion on long, smooth slopes. Returning crop 
residues and applying manure help to improve soil fertil- 
ity, tilth, and increase water infiltration. 

This soil is moderately suited to pasture and hay, and 
its use as pasture and hayland reduces erosion. Over- 
grazing or grazing when the soil is too wet, however, will 
cause surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, and restrict- 
ed use during wet periods help to keep the plant cover 
and soil in good condition. 

This soil is suited to woodland. The only soil-related 
forest management problem is competing vegetation that 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by herbicides or me- 
chanical removal. 

This soil is moderately suited to septic tank absorption 
fields. The slope and moderate permeability are prob- 
lems, but they can perhaps be overcome by land leveling 
or shaping and increasing the size of the absorption 
field. This soil is moderately suited to dwellings with or 
without basements. The slope and the moderate shrink- 
swell potential of the subsoil are problems, but can per- 
haps be overcome by land leveling or shaping and by 
placing a layer of coarse material, such as sand and 
gravel, under the footings and concrete slab. 

This soil is in capability unit Ille-1 and woodland suit- 
ability subclass 20. 


Use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, conservation- 
ists, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, high- 
ways and other transportation systems, and parks and 
other recreation facilities; and for wildlife habitat. It can 
be used to identify the potentials and limitations of each 
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soil for specific land uses and to help prevent construc- 
tion failures caused by unfavorable soil properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, lawns, and trees and shrubs. 


Crops and pasture 


David L. Gruber, district conservationist, Soil Conservation Service, 
helped prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil Conserva- 
tion Service is explained; and the estimated yields of the 
main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or.farms should consider the detailed information given 
in the description of each soil under “Soil maps for 
detailed planning.” Specific information can be obtained 
from the local office of the Soil Conservation Service or 
the Cooperative Extension Service. 

During 1976 in Kewaunee County 6,500 acres was in 
corn for grain, 22,000 acres in corn silage, 50,000 acres 
in alfalfa hay, 14,000 acres in other hay, 34,000 acres in 
oats, and 5,300 acres in other crops. The rest of the 
cropland was idle (77). 

The potential of the soil in Kewaunee County is good 
for increased production of food. About 128,000 acres in 
the county is potential prime farmland. This includes 
44,700 acres of wet soils that would be prime farmland if 
it were drained. Another 41,000 acres in the county, 
some of which is in pasture and woodland, is farmland of 
statewide importance. Food production could be in- 
creased considerably by more extensive use of the latest 
crop production technology. 

Acreage in crops and pasture has been gradually de- 
creasing as more and more Jand is used for urban devel- 
opment. In 1977 there was an estimated 8,000 acres of 
urban and built-up land in the county; this figure has 
been increasing at the rate of about 150 acres per year. 

Erosion is the major soil problem on about two-thirds 
of the cropland and pasture in Kewaunee County. Where 
the slope is steeper than 2 percent, erosion is generally 
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a hazard on soils, such as those of the Casco, Dresden, 
Hortonville, Kewaunee, Kolberg, Longrie, Onaway, 
Waymor, and Zurich series. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and part of the subsoil is incorporat- 
ed into the plowed layer. This is especially damaging on 
soils with a moderately fine or fine textured subsoil, such 
as the Hortonville, Kewaunee, and Kolberg soils. Eroded 
areas of these soils form clods if tilled when wet and 
crust after heavy rain. Erosion is also damaging on soils 
that have a layer that limits the depth of the root zone in 
or below the subsoil. Such a layer could be sand and 
gravel, as in Casco soils, or bedrock, as in Kolberg 
Variant, Longrie, and Namur soils. Erosion also reduces 
productivity on soils that tend to be droughty, such as 
Boyer, Menominee Variant, and Oakville soils, because 
much of the fertility is in the organic matter in the sur- 
face layer. Second, soil erosion results in sediment en- 
tering streams. Control of erosion minimizes the pollution 
of streams by sediment and improves quality of water for 
municipal use, for recreation, and for fish and wildlife. 

Erosion control practices provide protective surface 
cover, reduce runoff, and increase infiltration. A cropping 
system that keeps plant cover on the soil for extended 
periods can hold soil erosion losses to amounts that will 
not appreciably reduce the productive capacity of the 
soils. On livestock farms, which require pasture and hay, 
the legume and grass forage crops in the cropping 
system reduce erosion and also provide nitrogen and 
improve tilth. 

Slopes are so short and irregular that contour strip- 
cropping or terracing is not practical on many areas of 
sloping Boyer, Casco, Hortonville, Kewaunee, Kolberg, 
Omro, and Zurich soils. On these soils, cropping systems 
that provide substantial plant cover are needed to con- 
trol erosion unless conservation tillage is practiced. Con- 
servation tillage, use of winter cover crops, and leaving 
crop residues on the surface help to increase infiltration 
and reduce runoff and the hazard of erosion. These 
practices can be adapted to most soils in Kewaunee 
County, but are more difficult to use successfully on the 
eroded soils and on the soils that have a clayey surface 
layer, such as the severely eroded Kewaunee soils. 

Terraces and diversions shorten the slope and reduce 
runoff and erosion. These constructions are most practi- 
cal on deep, well drained soils that have long, uniform 
slopes. Some of the Onaway and Waymor soils are 
suited to terraces. Many other soils are less suited to 
terraces and diversions because of irregular slopes, ex- 
cessive wetness in the terrace channels, a clayey sub- 
soil that would be exposed in terrace channels, or bed- 
rock within a depth of 40 inches. The use of field tile 
with terraces and diversions will reduce wetness in the 
channels and help establish and maintain a good 
seedbed. 

Contouring and contour stripcropping are accepted 
erosion control practices in Kewaunee County. They are 
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best adapted to soils with smooth uniform slopes, includ- 
ing most areas of the sloping Onaway and Waymor soils 
and some sloping areas of Hortonville soils. Wet soils in 
small depressions need tile drainage if alfalfa in the 
strips is to survive. 

Soil blowing is a hazard on the sandy soils and on the 
organic soils such as Carbondale, Cathro, and Markey 
soils if they are drained and cultivated. Soil blowing can 
damage these soils in a few hours if winds are strong 
and the soils are dry and bare of vegetation or surface 
mulch. Maintaining plant cover, surface mulch, or rough 
surfaces through proper tillage minimizes soil blowing on 
these soils. Windbreaks of adapted shrubs and trees can 
also reduce soil blowing. 

Information on the design of erosion control practices 
for each kind of soil is contained in the Technical Guide 
at local offices of the Soil Conservation Service. 

Drainage is the major management need on about 
one-third of the land in Kewaunee County. Some soils 
are so naturally wet that the production of crops 
common to the area is generally not possible without 
drainage. These soils are the poorly drained and very 
poorly drained Angelica, Bach, Mussey, Pella, Poygan, 
Roscommon, Ruse, and Wauseon soils. Also needing 
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drainage are the organic soils such as Carbondale, 
Cathro, and Markey. 

Unless artificially drained, the somewhat poorly 
drained soils are also so wet that crops are damaged 
during most years. Poorly drained soils include Allendale, 
Bonduel, Fabius, Kibbie, Lamartine, Manawa, Matherton, 
Mosel, Shiocton, Solona, Symco, and Wainola soils. 
Grassed waterways constructed on these soils need tile 
drainage to reduce wetness and help establish and 
maintain good plant cover. On slopes steeper than 2 
percent, these soils are subject to erosion. 

Hortonville, Kewaunee, Kolberg, and Omro soils are 
well drained, but tend to dry out slowly after heavy rains. 
These soils may benefit from surface drainage (fig. 14). 
Small areas of wet soils along drainageways and in 
swales which have been included with these soils in 
mapping need tile drainage so the soils dry uniformly. 

The design of both surface and subsurface drainage 
systems depends on the kind of soil. A combination of 
surface drainage and tile drainage is needed in most 
areas of the poorly drained and very poorly drained soils 
used for intensive row cropping. Drains have to be more 
closely spaced in soils that have slow permeability than 


Figure 14.—Waterway construction on the Symco and Hortonville soils. 
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in the more permeable soils. Finding adequate outlets for 
tile drainage systems is difficult in many areas of Bon- 
duel soils. Tile drains should be protected from clogging 
in soils that have layers of silt, very fine sand, or fine 
sand in the subsoil or substratum. These soil particles 
flow when wet and enter the tile. Bach, Kibbie, Kibbie 
Variant, and Shiocton soils are underlain by silt, very fine 
sand, or fine sand. 

Organic soils, which oxidize and subside if they are 
drained, need special drainage systems to control the 
depth of the water table and the period of drainage. 
Keeping the water table at the level required by crops 
during the growing season and raising it to the surface 
during other parts of the year minimizes the oxidation 
and subsidence of organic soils. Information on drainage 
design for each kind of soil is contained in the Technical 
Guide at local offices of the Soil Conservation Service. 

Fertility is naturally low or medium in most soils of the 
uplands in Kewaunee County. Kewaunee, Kibbie Variant, 
Kolberg, and Omro soils have high natural fertility. The 
poorly ‘drained Pella and Poygan soils also have high 
natural fertility. Reaction of most soils in the county 
ranges from neutral to moderately alkaline. 

On all soils additions of fertilizer and lime should be 
based on soil tests, the need of the crop, and the de- 
sired level of yields. The Cooperative Extension Service 
can help determine the kinds and amounts of fertilizer 
and lime to apply. 

Titth is an important factor in the germination of seeds 
and in the infiltration of water into the soil. Soils with 
good tilth are granular and porous. 

Most of the soils used for crops in the county have a 
silt loam surface layer that is light in color and moderate 
to low in content of organic matter. Generally the struc- 
ture of such soils is weak, and intense rainfall causes 
the formation of a crust on the surface. This crust is hard 
when dry and nearly impervious to water. It reduces the 
infiltration rate, increases runoff, and hinders the emer- 
gence of small seeded crops. Regular additions of crop 
residues, manure, and other organic material can help to 
improve soil structure and to reduce crust formation. 

Fall plowing is a traditional practice in the county. On 
light-colored soils with loam or silt loam surface layers, 
this practice results in crusting during the winter and 
spring. Fall plowing also subjects the land to damaging 
erosion. Less tillage in the fall will reduce crusting and 
erosion on these soils. 

Eroded areas of Hortonville, Kewaunee, Kolberg, and 
Omro soils have a tilth problem because of clay mixed in 
the plowed layer. These soils often stay wet until late 
spring. If they are wet when plowed, they tend to be very 
cloddy when dry. Good seedbeds are difficult to prepare. 
On these soils, fall plowing generally results in good tilth 
in spring. 

- Field crops suited to the soils and climate of 
Kewaunee County include many that are not now com- 


monly grown. These include barley, winter wheat, peas, | 


sweet corn, snap beans, and similar crops. 
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Special crops such as strawberries and vegetables are 
grown on a very small acreage. Apples and cherries are 
the most important orchard crops. Apples are grown on 
gently sloping and sloping Bonduel, Casco, Dresden, 
Fabius, Hortonville, Lamartine, Longrie, Onaway, Solona, 
Symco, Waymor, and Zurich soils. Most other soils in the 
county are poorly suited to commercial apple production. 

Cherry trees are grown on the well drained Casco, 
Dresden, Hortonville, Longrie, Menominee Variant, 
Onaway, Waymor, and Zurich soils that have slopes of 
less than 12 percent. The other soils are poorly suited to 
cherry production. 

Even if adequately drained, the organic soils in the 
county have a frost hazard that restricts the growing of 
some vegetable crops. 

Information and suggestions for growing special crops 
can be obtained from local offices of the Cooperative 
Extension Service and the Soil Conservation Service. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 4. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also consid- 
ered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 4 are grown in 
the survey area, but estimated yields are not listed be- 
cause the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the Cooper- 
ative Extension Service can provide information about 
the management and productivity of the soils. 


Land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops (7). 
Crops that require special management are excluded. 
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The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for crops, 
and the way they respond to management. The grouping 
does not take into account major and generally expen- 
sive landforming that would change slope, depth, or 
other characteristics of the soils, nor does it consider 
possible but unlikely major reclamation projects. Capabili- 
ty classification is not a substitute for interpretations de- 
signed to show suitability and limitations of groups of 
soils for woodland and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have slight limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIIl soils and miscellaneous areas have limita- 
tions that nearly preclude their use for commercial crop 
production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, tle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or ¢ because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, wood- 
land, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. The 
soils in a capability unit are enough alike to be suited to 
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the same crops and pasture plants, to require similar 
management, and to have similar productivity. Capability 
units are generally designated by adding an Arabic nu- 
meral to the subclass symbol, for example, Ile-1 or Ille-6. 

The acreage of soils in each capability class and sub- 
class is shown in table 5. The capability classification of 
each map unit is given in the section ‘Soil maps for 
detailed planning.” 


Woodland management and productivity 


George W. Alley, forester, U.S. Soil Conservation Service, helped 
prepare this section. 


Kewaunee County was entirely forested before settle- 
ment. The county was covered with a northern hardwood | 
forest except for the Black Ash Swamp in the north- 
central part, which supports a mixed swamp hardwood- 
conifer forest type (9). 

Most of the land area of the county has been cleared 
for agricultural crops. About 14 percent remains in wood- 
land. This woodland was classified by a survey in 1968 
into the following forest types: maple-beech-birch, 
13,000 acres; elm-ash-cottonwood, 7,300 acres; oak- 
hickory, 4,300 acres; conifers, 3,600 acres; aspen-birch, 
2,600 acres; and nonstocked, 100 acres (70). 

Because of the limited woodland acreage, the eco- 
nomic importance of woodland is rather small in 
Kewaunee County. Some saw logs and round wood are 
harvested as are some cedar posts and poles, partly for 
farm use. 

Table 6 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, indi- 
cates the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity; 2, 
high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; w, excessive water in or on the soil; ¢, toxic 
substances in the soil; d, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; 4 high con- 
tent of coarse fragments in the soil profile; and r, steep 
slopes. The letter o indicates that limitations or restric- 
tions are insignificant. If a soil has more than one limita- 
tion, the priority is as follows: x, w, t, d, c, s, f, and r. 

In table 6, sight moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is sight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road con- 
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struction, and severe if intensive management or special 
equipment and methods are needed to prevent exces- 
sive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. A rating of sight indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or in equipment; and severe indicates a seasonal 
limitation, a need for special equipment or management, 
or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
Slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on soil charac- 
teristics that affect the development of tree roots and 
the ability of the soil to hold trees firmly. A rating of s/ight 
indicates that a few trees may be blown down by normal 
winds; moderate, that some trees will be blown down 
during periods of excessive soil wetness and strong 
winds; and severe, that many trees are blown down 
during periods of excessive soil wetness and moderate 
or strong winds. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Commonly grown trees are 
those that woodland managers generally favor in inter- 
mediate or improvement cuttings. They are selected on 
the basis of growth rate, quality, value, and marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 

Additional information about woodiand management 
and productivity can be obtained from the Wisconsin 
Department of Natural Resources, the local office of the 
Soil Conservation Service, or the Cooperative Extension 
Service. 


Windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
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from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 7 are based on measure- 
ments and observation of established plantings that have 
been given adequate care. They can be used as a guide 
in planning windbreaks and screens. Additional informa- 
tion on planning windbreaks and screens and planting 
and caring for trees and shrubs can be obtained from 
local offices of the Soil Conservation Service or the 
Cooperative Extension Service, from a nursery, or from 
the Wisconsin Department of Natural Resources. 


Recreation 


The soils of the survey area are rated in table 8 ac- 
cording to limitations that affect their suitability for recre- 
ation. The ratings are based on restrictive soil features, 
such as wetness, slope, and texture of the surface layer. 
Susceptibility to flooding is considered. Not considered in 
the ratings, but important in evaluating a site, are the 
location and accessibility of the area, the size and shape 
of the area and its scenic quality, vegetation, access to 
water, potential water impoundment sites, and access to 
public sewerlines. The capacity of the soil to absorb 
septic tank effluent and the ability of the soil to support 
vegetation are also important. Soils subject to flooding 
are limited for recreation use by the duration and intensi- 
ty of flooding and the season when flooding occurs. In 
planning recreation facilities, onsite assessment of the 
height, duration, intensity, and frequency of flooding is 
essential. 

In table 8, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil prop- 
erties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that limita- 
tions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
ties are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
maintenance, limited use, or by a combination of these 
measures. 

The information in table 8 can be supplemented by 
other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in table 11 and 
interpretations for dwellings without basements and for 
local roads and streets in table 10. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
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foot traffic and some vehicular traffic. The best soils 
have mild slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
Stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and bicy- 
cling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have mocer- 
ate slopes and few or no stones or boulders on the 
surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be re- 
quired. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the sur- 
face. The suitability of the soil for tees or greens is not 
considered in rating the soils. 


Wildlife habitat 


Steve F. Baima, biologist, Soil Conservation Service, helped prepare 
this section. 


Wildlife responds to good land management. Usually 
the population of adapted wildlife is in balance with the 
availability of essential habitat elements, including food, 
cover, and water. Soils directly affect the kind and 
amount of vegetation that is available to wildlife as food 
and cover. Soils also affect the construction of ponds 
and other developments that provide water and wetland 
habitat elements. 

The essential habitat elements for wildlife generally 
depend on several kinds of soil and a combination of 
land uses. The diversity of wildlife is determined by the 
diversity of soils, land uses, and management. 

In the following paragraphs, the eight map units shown 
on the General Soil Map are divided into four wildlife 
areas according to the species that inhabit the units and 
the potentials for wildlife habitat development. Wetland 
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types in parentheses are those recognized by the U.S. 
Department of the Interior (3). 


Wildlife area 1. This wildlife area is made up of the 
Kewaunee-Manawa, Hortonville-Symco, Onaway-Solona- 
Hortonville, _Waymor-Lamartine-Pella, and  Kolberg- 
Namur-Longrie map units. The soils range from well 
drained to poorly drained; the major soils are well 
drained. 

Seventy-nine percent of the county is in this area. 
Cropland used for the production of grain and seed 
crops is the principal habitat element. Major soils are 
generally fall plowed, leaving little food or cover for wild- 
life. Scattered farm woodlots, mostly on the steeper 
slopes and wetland areas of the minor soils, provide 
important habitat diversity. 

Wetlands are not a permanent feature on the better 
drained soils, but seasonally flooded basins and flats 
(type 1) are common early in spring. These wetlands are 
extremely important to migrating waterfowl and shore 
birds, which use them as resting and feeding areas. 
During migration, Sarge concentrations of waterfowl 
gather in these wetiands and pair for the oncoming 
breeding season. 

Fresh meadows and shrub swamps (types 2 and 6) 
are on some of the poorly drained soils, such as Carbon- 
dale and Pella. The diversity of habitat that these minor 
soils provide is of great importance to wildlife in this 
intensively farmed part of the county. 

Upland wildlife predominate in wildlife area 1. Major 
game species include pheasant, Hungarian partridge, 
cottontail rabbit, and limited numbers of gray and fox 
squirrels and deer. In some areas, waterfowl and shore 
birds feed extensively on cropland. Numerous nongame 
species, particularly songbirds, are abundant in woodlots 
and along the borders of adjoining habitats. 


Wildlife area 2. The Casco-Boyer map unit is wildlife 
area 2. Casco and Boyer soils are well drained. They 
occupy about 35 percent of the wildlife area. Minor soils, 
which make up 65 percent of the area, range from well 
drained to poorly drained. The large extent of minor soils 
provides abundant habitat diversity. 

Wildlife area 2 covers about 13 percent of the county. 
It is on outwash plains and terraces associated with 
major streams. Grain and seed crops are the principal 
habitat elements provided by the Casco and Boyer soils. 
Wetland, grassland, and woodland habitats are provided 
mostly on the minor soils. , 

The area is linear and relatively narrow. This shape 
enables it to provide a good measure of habitat diversity 
for wildlife in adjacent areas that are more intensively 
farmed. 

Pheasants, Hungarian partridge, and red fox are 
common on the major soils of wildlife area 2. Woodcock, 
ruffed grouse, cottontail rabbit, fox and gray squirrel, 
muskrat, mink, and raccoon are more common on the 
minor soils. 
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Wildlife area 3. The Carbondaie-Cathro-Markey map 
unit is wildlife area 3. The major soils are nearly level, 
very poorly drained, organic soils. 

This area covers about 7 percent of the county. The 
major soils, which make up 82 percent of the area, are 
scattered throughout the county but predominate in sev- 
eral localities. Natural vegetation on these soils is wet- 
land-adapted species, such as sedges, prairie cordgrass, 
black ash, red maple, white cedar, and tamarack. 

Woodland, grassland, and wetland are the principal 
habitats. Fresh meadows, shrub swamps, and wooded 
swamps (types 2, 6 and 7) are the most common wet- 
lands. Shallow and deep fresh marshes are scattered 
throughout the area on more poorly drained sites. 

Habitats in wildlife area 3 are extremely important be- 
cause of their year-round availability. In winter, wildlife 
from more intensively farmed areas depend on this area 
for food and cover. White-tailed deer and pheasants, for 
example, use shrub swamps for winter cover. Ruffed 
grouse, white-tailed deer, woodcock, cottontail rabbits, 
gray and fox squirrels, muskrats, mink, and raccoon are 
common. 


Wildlife area 4. The Wainola-Oakville map unit is wild- 
life area 4. The major soils are somewhat poorly drained 
and well drained. Major soil areas include stabilized sand 
dunes and extinct glacial lake sandy beach ridges and 
troughs along Lake Michigan. 

This wildlife area covers about 0.2 percent of the 
county. It is treated as a separate wildlife area because 
of its unique soils, land forms, and vegetation. Very 
poorly drained and poorly drained soils, such as Carbon- 
dale and Angelica soils, are minor soils that occupy 
drainageways and depressions. 

Wetland plants thrive in the troughs and depressions. 
Upland woody and herbaceous plants grow on the better 
drained major soils on ridges. These ridges alternate 
with the wet troughs and depressions to create an ideal 
wildlife habitat. 

Woodland and wetland wildlife and numerous non- 
game species, particularly songbirds, use the area. 


In table 9, the soils in the survey area are rated ac- 
cording to their potential for providing habitat for various 
kinds of wildlife. This information can be used in planning 
parks, wildlife refuges, nature study areas, and other 
developments for wildlife; in selecting soils that are suit- 
able for establishing, improving, or maintaining specific 
elements of wildlife habitat; and in determining the inten- 
sity of management needed for each element of the 
habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
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established, improved, or maintained in most places. 
Moderately intensive management is required for satis- 
factory results. A rating of poor indicates that limitations 
are severe for the designated element or kind of habitat. 
Habitat can be created, improved, or maintained in most 
places, but management is difficult and must be inten- 
sive. A rating of very poor indicates that restrictions for 
the element or kind of habitat are very severe and that 
unsatisfactory results can be expected. Creating, improv- 
ing, or maintaining habitat is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and fea- 
tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of grain and seed 
crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, bluegrass, timothy, bromegrass, orchardgrass, 
clover, alfalfa, trefoil, and crownvetch. 

Wild herbaceous plants are native or naturally estab- 
lished dryland grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of wild herba- 
ceous plants are bluestem, goldenrod, beggarweed, in- 
diangrass, and switchgrass. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of hard- 
wood trees and shrubs are depth of the root zone, the 
available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, apple, hawthorn, 
dogwood, hickory, blackberry, and alder. Examples of 
fruit-producing shrubs that are suitable for planting on 
soils rated good are Russian-olive, autumn-olive, and 
crabapple. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, hem- 
lock, fir, cedar, and juniper. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
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surface layer, wetness, reaction, slope, and surface 
stoniness. Examples of wetland plants are smartweed, 
wild millet, wildrice, cordgrass, rushes, sedges, and 
reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include Hungarian partridge, pheasant, meadowlark, field 
sparrow, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of de- 
ciduous plants or coniferous plants or both and associat- 
ed grasses, legumes, and wild herbaceous plants. Wild- 
life attracted to these areas include ruffed grouse, wood- 
cock, thrushes, woodpeckers, squirrels, gray fox, rac- 
coon, and deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife at- 
tracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 


Engineering 


Michael L. Tiry, civil engineer, Soil Conservation Service, helped 
prepare this section. 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the “Soil properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and construc- 
tion. The information, however, has limitations. For ex- 
ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 feet. Because of 
the map scale, small areas of different soils may be 
included within the mapped areas of a specific soil. 

The information is not site specific and does not elimi- 
nate the need for onsite investigation of the soils or for 
testing and analysis by personne! experienced in the 
design and construction of engineering works. 
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Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this sec- 
tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil properties, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock within 5 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure aggregation, 
and soil density. Data were collected about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of adsorbed cations. Estimates were made for 
erodibility, permeability, corrosivity, shrink-swell potential, 
available water capacity, and other behavioral character- 
istics affecting engineering uses. 

This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
recreation uses; (2) make preliminary estimates of con- 
struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building site development 


Table 10 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, small commercial buildings, local roads 
and streets, and Jawns and landscaping. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and limita- 
tions are minor and easily overcome; moderate if soil 
properties or site features are not favorable for the indi- 
cated use and special planning, design, or maintenance 
is needed to overcome or minimize the limitations; and 
severe if soil properties or site features are so unfavor- 
able or so difficult to overcome that special design, sig- 
nificant increases in construction costs, and possibly in- 
creased maintenance are required. Special feasibility 
studies may be required where the soil limitations are 
severe. 
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Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The rat- 
ings are based on soil properties, site features, and ob- 
served performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to bed- 
rock, a cemented pan, or a very firm dense layer; stone 
content; soil texture; and slope. The time of the year that 
excavations can be made is affected by the depth to a 
seasonal high water table and the susceptibility of the 
soil to flooding. The resistance of the excavation walls or 
banks to sloughing or caving is affected by soil texture 
and the depth to the water table. 

Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
ings no higher than three stories. Ratings are made for 
small commercial buildings without basements, for dwell- 
ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. Potential 
frost action is not considered, but proper design of foot- 
ings and suitable subbase material are needed on most 
soils in the county. A high water table, depth to bedrock 
or to a cemented pan, large stones, and flooding affect 
the ease of excavation and construction. Landscaping 
and grading that require cuts and fills of more than 5 
feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as in- 
ferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, and the available water capacity in the 
upper 40 inches affect plant growth. Flooding, wetness, 
slope, stoniness, and the amount of sand, clay, or organ- 
ic matter in the surface layer affect trafficability after 
vegetation is established. 


Sanitary facilities 


Table 11 shows the degree and the kind of soil limita- 
tions that affect septic tank absorption fields, sewage 
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lagoons, and sanitary landfills. The limitations are consid- 
ered s/ight if soil properties and site features are gener- 
ally favorable for the indicated use and limitations are 
minor and easily overcome; moderate if soil properties or 
site features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult to overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are required. 

Table 11 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site fea- 
tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which efflu- 
ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 24 and 60 inches is evaluated. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Permeability, a 
high water table, depth to bedrock or to a cemented 
pan, and flooding affect absorption of the effluent. Large 
stones and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. Where permitted by ordinance, it may be pos- 
sible to build filtering mounds over wet or impervious soil 
or soil underlain by bedrock. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
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ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, bed- 
rock, and cemented pans can cause construction prob- 
lems, and large stones can hinder compaction of the 
lagoon floor. 

Sanitary landfills are areas. where solid waste is dis- 
posed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, and soil reaction affect trench type landfills. 
Unless otherwise stated, the ratings apply only to that 
part of the soil within a depth of about 5 feet. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the sur- 
face layer should be stockpiled for use as the final 
cover. 
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Construction materials 


Table 12 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, of poor as a source of these materials. The 
ratings are based on soil properties and site features 
that affect the removal of the soil and its use as con- 
struction material. Normal compaction, minor processing, 
and other standard construction practices are assumed. 
Each soil is evaluated to a depth of 5 feet. 

Roaodfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 feet. It is assumed that soil layers 
will be mixed during excavating and spreading. Many 
soils have layers of contrasting suitability within their 
profile. The table showing engineering index properties 
provides detailed information about each soil layer. This 
information can help determine the suitability of each 
layer for use as roadfill. The performance of soil after it 
is stabilized with lime or cement is not considered in the 
ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and grave/ are used in great quantities in many 
kinds of construction. The ratings in table 12 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantites of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 5 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 
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The ratings do not take into account depth to the water 
table or other factors that affect excavation of the mate- 
rial. Descriptions of grain size, kinds of minerals, reac- 
tion, and stratification are given in the soil series descrip- 
tions and in table 14. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 
than 8 percent. They are naturally fertile or respond well 
to fertilizer and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an appre- 
ciable amount of gravel or stones or soils that have 
slopes of 8 to 15 percent. The soils are not so wet that 
excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel or stones, have slopes of more than 15 per- 
cent, or have a seasonal water table at or near the 
surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water management 


Table 13 gives information on the soil properties and 
site features that affect water management. It gives for. 
each soil the restrictive features that affect pond reser- 
voir areas; embankments, dikes, and levees; drainage; 
irrigation; terraces and diversions; and grassed water- 
ways. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have low seep- 
age potential in the upper 60 inches. The seepage po- 
tential is determined by the permeability of the soil and 
the depth to fractured bedrock or other permeable mate- 
rial. Excessive slope can affect the storage capacity of 
the reservoir area. 

Embankmenis, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, con- 
structed to impound water or to protect land against 
overflow. The soil material below the surface layer to a 
depth of about 5 feet is considered as a source of 
material for embankment fill. It is assumed that soil 
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layers will be uniformly mixed and compacted during 
construction. 

The ability of the natural soil to support an embank- 
ment is not considered. Soil properties to a depth even 
greater than the height of the embankment can affect 
performance and safety of the embankment. Generally, 
deeper onsite investigation is needed to determine these 
properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable com- 
paction characteristics. Unfavorable features include less 
than 5 feet of suitable material and a high content of 
stones, boulders, or organic matter. A high water table 
affects the amount of usable material. It also affects 
trafficability. 

Drainage is the removal of excess surface and subsur- 
face water from the soil. How easily and effectively the 
soil is drained depends on the depth to bedrock, to a 
cemented pan, or to other layers that affect the rate of 
water movement; permeability; depth to a high water 
table or depth of standing waiter if the soil is subject to 
ponding; slope; susceptibility to flooding; subsidence of 
organic layers; and potential frost action. Excavating and 
grading and the stability of ditchbanks are affected by 
depth to bedrock or to a cemented pan, large stones, 
slope, and the hazard of cutbanks caving. The productiv- 
ity of the soil after drainage is adversely affected by 
extreme acidity or alkalinity. Availability of drainage out- 
lets is not considered in the ratings. 

Irrigation is the controlled application of water to sup- 
plement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, ero- 
sion hazard, and slope. The construction of a system is 
affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone and soil reaction. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to reduce erosion and conserve moisture by inter- 
cepting runoff. Slope, wetness, large stones, and depth 
to bedrock or to a cemented pan affect the construction 
of terraces and diversions. A restricted rooting depth, a 
severe hazard of wind or water erosion, an excessively 
coarse texture, and restricted permeability adversely 
affect maintenance. 

Grassed waterways are natural or constructed chan- 
nels, generally broad and shallow, that conduct surface 
water to outlets at a nonerosive velocity. Large stones, 
wetness, slope, and depth to bedrock or to a cemented 
pan affect the construction of grassed waterways. A 
hazard of soil blowing, low available water capacity, re- 
stricted rooting depth, and restricted permeability ad- 
versely affect the growth and maintenance of the grass 
after construction. 
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Soil properties 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some bench- 
mark soils. Established standard procedures are fol- 
lowed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and compac- 
tion characteristics. These results are reported in table 
17. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify field observations, verify 
properties that cannot be estimated accurately by field 
observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering index properties 


Table 14 gives estimates of the engineering classifica- 
tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 or 6 
feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. ‘‘Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter and according to 
plasticity index, liquid limit, and organic matter content. 
Sandy and gravelly soils are identified as GW, GP, GM, 
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GC, SW, SP, SM, and SC; silty and clayey soils as ML, 
CL, OL, MH, CH, and OH; and highly organic soils as Pt. 
Soils exhibiting engineering properties of two groups can 
have a dual classification, for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are clas- 
sified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refine- 
ment, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index num- 
bers range from 0 for the best subgrade material to 20 
or higher for the poorest. The AASHTO classification for 
soils tested, with group index numbers in parentheses, is 
given in table 17. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the survey area and in 
nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the survey area or from 
nearby areas and on field examination. 


Physical and chemical properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil parti- 
cles that are less than 0.002 millimeter in diameter. In 
this table, the estimated clay content of each major soil 
layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain mois- 
ture. They influence shrink-swell potential, permeability, 
and plasticity, the ease of soil dispersion, and other soil 
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properties. The amount and kind of clay in a soil also 
affect tillage and earth-moving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is ex- 
pressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, availa- 
ble water capacity, total pore space, and other soil prop- 
erties. The moist bulk density of a soil indicates the pore 
space available for water and roots. A bulk density of 
more than 1.6 can restrict water storage and root pene- 
tration. Moist bulk density is influenced by texture, kind 
of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 
considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
water movement under saturated conditions affects be- 
havior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soil structure. Available water 
capacity is an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 

Reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating soil amendments for fertility 
and stabilization, and in determining the risk of corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on measure- 
ments of similar soils. 
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If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to build- 
ings, roads, and other structures. Special design is often 
needed. . 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
ters in diameter. The classes are /ow, a change of less 
than 3 percent; moderate, 3 to 6 percent; and Aigh, more 
than 6 percent. Very high, greater than 9 percent, is 
sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil blow- 
ing in cultivated areas. The groups indicate the suscepti- 
bility to soil blowing and the amount of soil lost. Soils are 
grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodibie, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to contro! soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible. Crops can be grown 
if intensive measures to control soil blowing are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
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except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are !ess than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 15, the estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be main- 
tained or increased by returning crop residue to the soil. 
Organic matter affects the available water capacity, infil- 
tration rate, and tilth. It is a source of nitrogen and other 
nutrients for crops. 


Soil and water features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or runoff from adjacent 
slopes. Water standing for short periods after rainfall or 
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snowmelt and water in swamps and marshes is not con- 
sidered flooding. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possi- 
ble under unusual weather conditions; common that it is 
likely under normal conditions; occasiona/ that it occurs 
on an average of once or less in 2 years; and frequent 
that it occurs on an average of more than once in 2 
years. Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil pro- 
file, namely thin strata of gravel, sand, silt, or clay depos- 
ited by floodwater; irregular decrease in organic matter 
content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that delin- 
eate flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a saturat- 
ed zone, namely grayish colors or mottles in the soil. 
Indicated in table 16 are the depth to the seasonal high 
water table; the kind of water table—that is, perched or 
apparent; and the months of the year that the water 
table commonly is high. A water table that is seasonally 
high for less than 1 month is not indicated in table 16. 
Only saturated zones within a depth of about 6 feet are 
indicated. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is speci- 
fied as either soft or hard. If the rock is soft or fractured, 
excavations can be made with trenching machines, 
backhoes, or small rippers. If the rock is hard or mas- 
sive, blasting or special equipment generally is needed 
for excavation. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
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results from either dessication and shrinkage or oxidation 
of organic material, or both, following drainage. Subsi- 
dence takes place gradually, usually over a period of 
several years. Table 16 shows the expected initial subsi- 
dence, which usually is a result of drainage, and annual 
subsidence, which usually is a result of oxidation. 

Not shown in the table is subsidence caused by an 
imposed surface load or by the withdrawal of ground 
water throughout an extensive area as a result of lower- 
ing the water table. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the freez- 
ing zone of the soil. Temperature, texture, density, per- 
meability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
site examination and design may be needed if the com- 
bination of factors creates a severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 
aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. \t is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Engineering index test data 


Table 17 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are typical of the series and are de- 
scribed in the section “Soil series and morphology.” The 
soil samples were tested by the Wisconsin Department 
of Transportation, Division of Highways. 

The testing methods generally are those of the Ameri- 
can Association of State Highway and Transportation 
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Officials (AASHTO) or the American Society for Testing 
and Materials (ASTM). 

The tests and methods are: AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(AASHTO), D 698 (ASTM). 


Classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (8). Beginning 
with the broadest, these categories are the order, su- 
border, great group, subgroup, family, and series. Classi- 
fication is based on soil properties observed in the field 
or inferred from those observations or from laboratory 
measurements. In table 18, the soils of the survey area 
are classified according to the system. The categories 
are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
is identified by a word ending in so/. An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soil gen- 
esis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Aquoll (Aqu, meaning water, plus 
oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
soil. An example is Haplaquolls (Hap/, meaning minimal 
horizonation, plus aquo//, the suborder of the Mollisols 
that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective 7ypic identifies the subgroup that 
typifies the great group. An example is Typic Hapla- 
quolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
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erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup preceded by terms that indicate soil properties. 
An example is fine, mixed, mesic Typic Haplaquolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is com- 
pared with similar soils and with nearby soils of other 
series. A pedon, a small three-dimensional area of soil, 
that is typical of the series in the survey area is de- 
scribed. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (6). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (8). Unless otherwise stated, colors in 
the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section “Soil maps for detailed planning.” 


Allendale series 


The Allendale series consists of deep, somewhat 
poorly drained soils on lake plains and till plains. The 
soils are rapidly permeable in the upper part and slowly 
permeable in the lower part. They formed in sandy and 
loamy lacustrine material and in the underlying clayey 
lacustrine sediment or glacial till. Slope ranges from 0 to 
3 percent. 

Allendale soils are similar to Wainola soils and are 
adjacent to Manistee and Wauseon soils. Wainola soils 
are sandy throughout. Manistee soils are well drained 
and occupy higher landscape positions. Wauseon soils 
are very poorly drained and occupy lower areas in the 
landscape. 

Typical pedon of Allendale loamy fine sand, 0 to 3 
percent slopes, approximately 700 feet west and 720 
feet north of SE corner of section 9, T. 25 N., R. 23 E: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, light brownish gray (10YR 6/2) dry; 
weak fine and medium subangular blocky structure; 
friable; few roots; neutral; abrupt smooth boundary. 
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B2ir—9 to 15 inches; dark brown (7.5YR 4/4) fine sand; 
few fine distinct strong brown (7.5YR 5/6) mottles; 
weak fine and medium subangular blocky structure; 
very friable; neutral; clear irregular boundary. 

A’2—15 to 22 inches; brown (10YR 5/3) fine sand; 
common fine prominent strong brown (7.5YR 5/6) 
mottles; weak medium subangular blocky structure; 
very friable; mildly alkaline; clear irregular boundary. 

B'21t—22 to 26 inches; reddish brown (5YR 4/4) sandy 
loam; many medium prominent yellowish red (5YR 
5/8) and many weak distinct reddish gray (5YR 5/2) 
mottles; weak medium subangular blocky structure; 
friable; thin patchy clay films; mildly alkaline; clear 
wavy boundary. 

IIB22t—26 to 32 inches; reddish brown (5YR 4/4) silty 
clay; many fine prominent yellowish red (5YR 5/8) 
and few fine distinct reddish gray (5YR 5/2) mottles; 
moderate fine and medium subangular blocky struc- 
ture; firm; thin patchy clay films; mildly alkaline; clear 
wavy boundary. 

1IC—32 to 60 inches; reddish brown (5YR 5/4) silty clay; 
few fine distinct pinkish gray (5YR 6/2) mottles; 
massive; firm; few fine prominent white (10YR 8/1) 
calcium carbonate nodules; about 5 percent pebbles 
by volume; strong effervescence; moderately alka- 
line. 


The thickness of the sandy mantle and depth to clayey 
material range from 20 to 40 inches. The Ap horizon is 
very dark brown, very dark grayish brown, or dark gray- 
ish brown. Where present, the A1 horizon is very dark 
gray, very dark grayish brown, or black and is 3 to 5 
inches thick. The B2ir horizon is fine sand, loamy fine 
sand, or fine sandy loam. Some pedons have a weakly 
to strongly cemented ortstein horizon. The A2 horizon is 
pale brown or brown and in some pedons includes peds 
of the underlying B21t horizon. The |IB22t horizon and 
iC horizon are dominantly silty clay, but they are clay in 
some pedons. The subsoil is neutral or mildly alkaline; 
the substratum is mildly alkaline or moderately alkaline. 


Angelica series 


The Angelica series consists of deep, poorly drained, 
moderately slowly permeable soils in depressions on till 
plains. The soils formed in thin loess and underlying 
loamy calcareous till. Slope ranges from O to 2 percent. 

Angelica soils are similar to Pella soils and are com- 
monly adjacent to Carbondale, Cathro, Solona, and 
Onaway soils. Carbondale and Cathro soils occupy lower 
areas in the landscape and formed in organic deposits. 
Solona soils are higher in the landscape than Angelica 
soils and are somewhat poorly drained. Pella soils have 
thicker solum than the Angelica soils. Onaway soils are 
higher than Angelica soils and are well drained. 

Typical pedon of Angelica silt loam, approximately 
1,080 feet south and 120 feet west of NE corner of 
section 3, T. 25 N., AR. 25 E: 
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Ap—O to 6 inches; black (10YR 2/1) silt loam, gray 
(1OYR 5/1) dry; weak medium subangular blocky 
structure; very friable; mildly alkaline; abrupt smooth 
boundary. 

B2g—6 to 13 inches; grayish brown (10YR 5/2) silt 
loam, common fine prominent strong brown (7.5YR 
5/8) mottles; and common fine black (10YR 2/1) 
worm casts; weak coarse subangular blocky struc- 
ture; very friable; mildly alkaline; clear wavy bound- 


ary. 

B2t—13 to 18 inches; reddish brown (5YR 4/4) loam; 
common fine distinct grayish brown (10YR 5/2) and 
common fine prominent reddish yellow (5YR 6/8) 
mottles; weak medium subangular blocky structure; 
friable; few thin patchy clay films on faces of peds 
and in root pores; strong effervescence; mildly alka- 
line; clear wavy boundary. 

B3—18 to 21 inches; reddish brown (5YR 5/4) loam; few 
fine distinct light brownish gray (10YR 6/2) and few 
fine distinct strong brown (7.5YR 5/6) mottles; mas- 
sive; friable; violent effervescence; mildly alkaline; 
clear wavy boundary. 

C—21 to 60 inches; brown (7.5YR 5/4) loam; few fine 
distinct light brownish gray (10YR 6/2) and few fine 
prominent strong brown (7.5YR 5/8) mottles; mas- 
sive; friable; violent effervescence; mildly alkaline. 


The thickness of the solum ranges from 12 to 30 
inches. Limestone cobbles and fragments occur through- 
out the profile in some pedons. The A1 or Ap horizon is 
black, very dark brown, very dark gray, or very dark 
grayish brown. The B2g horizon is silt loam, sandy loam, 
or loam. The chromas are always 1 or 2. The Bt horizon 
is loam, sandy clay loam, or clay loam. The C horizon is 
predominantly loam but is gravelly loam, silt loam, or 
sandy loam in some pedons. The subsoil is neutral or 
mildly alkaline; the substratum is mildly alkaline or mod- 
erately alkaline. 


Bach series 


The Bach series consists of deep, poorly drained, 
moderately permeable soils in depressions on lake 
plains. The soils formed in loamy and sandy, calcareous 
lacustrine sediment. Slope ranges from 0 to 2 percent. In 
Kewaunee County these soils have a mollic epipedon 
and a thinner solum than is defined for the series, but 
these differences do not alter their behavior. 

Bach soils are similar to Pella soils and are commonly 
adjacent to Kibbie and Shiocton soils. Pella soils are 
similar in drainage characteristics but formed in silt loam 
and loamy glacial till. Kibbie and Shiocton soils are 
higher in the landscape and are somewhat poorly 
drained. Kibbie also has more clay in the subsoil than 
Bach soils. 

Typical pedon of Bach silt loam, approximately 1,800 
feet east and 1,300 feet south of NW corner of section 
33, T. 22 N., R. 23 E: 
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A11—0O to 5 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; moderate fine granular struc- 
ture; very friable; neutral; clear wavy boundary. 

A12—S5 to 10 inches; very dark gray (10YR 3/1) silt 
loam, gray (10YR 5/1) dry; weak fine subangular 
blocky structure; very friable; mildly alkaline; abrupt 
wavy boundary. 

B2g—10 to 14 inches; dark gray (5Y 4/1) very fine 
sandy loam; weak medium and thick platy structure 
parting to weak fine and very fine subangular blocky; 
very friable; slight effervescence; mildly alkaline; 
clear smooth boundary. 

Cig—14 to 24 inches; stratified light gray (2.5Y 7/2) silt 
and grayish brown (10YR 5/2) very fine sand; few 
fine prominent brownish yellow (10YR 6/6) mottles; 
weak medium and thick platy structure; very friable; 
slight effervescence; moderately alkaline; clear 
smooth boundary. 

C2g—24 to 45 inches; light brownish gray (2.5Y 6/2) 
stratified silt and very fine sand; few fine distinct 
light yellowish brown (2.5Y 6/4) mottles; weak 
medium subangular blocky structure; very friable; 
slight effervescence; moderately alkaline; clear 
smooth boundary. 

C3g—45 to 49 inches; grayish brown (2.5Y 5/2) very fine 
sand; few fine distinct light olive brown (2.5Y 5/4) 
mottles; weak fine subangular blocky structure; very 
friable; slight effervescence; moderately alkaline; 
clear smooth boundary. 

C4—49 to 60 inches; grayish brown (2.5Y 5/2) silt; 
common medium prominent yellowish brown (10YR 
5/6) and few fine prominent yellowish red (5YR 4/6) 
mottles; massive; friable; slight effervescence; mildly 
alkaline. 


The thickness of solum ranges from 12 to 24 inches. 
Depth to carbonates generally corresponds to thickness 
of solum. The B2g horizon is silt loam, very fine sandy 
loam, or fine sandy loam. The C horizon below a depth 
of 36 inches is light gray, light brownish gray, grayish 
brown, or dark grayish brown. The C horizon is typically 
stratified silt, very fine sand, or fine sand, but in some 
pedons there are thin layers of silty clay loam. The 
subsoil is neutral to moderately alkaline; the substratum 
is mildly alkaline or moderately alkaline. 


Bonduel series 


The Bonduel series consists of moderately deep, 
somewhat poorly drained, moderately permeabie soils on 
bedrock-controlled till plains. The soils formed in loamy 
glaciai till. Slope ranges from 0 to 2 percent. 

Bonduel soils are adjacent to Kolberg, Longrie, Namur, 
and Solona soils. Kolberg, Longrie, and Namur soils are 
well drained and occupy higher landscape positions. 
Namur soils have dolomite at a depth of 5 to 12 inches. 
Solona soils are underlain by till and have no dolomite. 
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Typical pedon of Bonduel loam, approximately 2,200 
feet west and 960 feet north of SE corner of section 16, 
T. 24.N,, R. 23 E: 


Ap—O0 to 6 inches; very dark brown (10YR 2/2) loam, 
dark gray (10YR 4/1) dry; weak medium granular 
structure; friable; neutral; abrupt smooth boundary. 

A2—6 to 7 inches; grayish brown (10YR 5/2) loam; 
weak fine subangular blocky structure; friable; neu- 
tral; clear wavy boundary. 

Bi—7 to 13 inches; dark yellowish brown (10YR 4/4) 
loam; weak very fine and fine subangular blocky 
structure; friable; mildly alkaline; clear smooth 
boundary. 

B2t—13 to 20 inches; reddish brown (5YR 5/3) loam; 
few fine faint pinkish gray (5YR 6/2) and few fine 
prominent yellowish red (SYR 5/8) mottles; weak 
very fine and fine subangular blocky structure; fri- 
able; thin patchy clay films; mildly alkaline; clear 
wavy boundary. 

B3—20 to 25 inches; reddish brown (5YR 5/8) fine 
sandy loam; few fine faint pinkish gray (5YR 6/2) 
and common fine prominent yellowish red (5YR 5/8) 
mottles; weak fine subangular blocky structure; fri- 
able; mildly alkaline; clear wavy boundary. 

C—25 to 30 inches; light brown (7.5YR 6/4) sandy loam; 
few fine distinct pinkish gray (5YR 6/2) and few fine 
prominent yellowish red (5YR 5/8) mottles; massive; 
friable; slight effervescence; mildly alkaline; abrupt 
smooth boundary. 

R—30 to 60 inches; dolomite bedrock. 


The thickness of the solum and the depth to dolomite 
range from 20 to 40 inches. The Ap horizon is very dark 
grayish brown or very dark brown. Many cultivated 
pedons have no A2 horizon. Some pedons have A&B or 
B&A horizons. Some pedons also have a B1 horizon. 
The B2t horizon is loam, silt loam, or clay loam. Mottles 
are present in the upper part of the Bet horizon. Clay 
films range from few to many and patchy to continuous. 
Some pedons have no B3 horizon or no GC horizon; some 
have neither. Some pedons have a layer of clayey re- 
siduum up to 4 inches thick directly above the bedrock. 
lt weathered from dolomite. The subsoil is neutral or 
mildly alkaline; the substratum is mildly alkaline or mod- 
erately alkaline. 


Boyer series 


The Boyer series consists of deep, well drained soils 
on outwash plains. The soils are moderately rapidly per- 
meable in the upper part and very rapidly permeable in 
the lower part. They formed in sandy and loamy 
outwash. Slope ranges from 1 to 35 percent. In 
Kewaunee County, these soils have a thicker loamy sand 
upper solum and are more alkaline than is defined for 
the series, but these differences do not alter their behav- 
ior. 
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Boyer soils are commonly adjacent to Casco, Fabius, 
and Oakville soils. Casco soils are in similar landscape 
positions but have a thinner solum and contain more 
clay in the subsoil. Fabius soils occupy drainageways 
and depressions and are somewhat poorly drained. Oak- 
ville soils are sandy throughout. 

Typical pedon of Boyer loamy sand, 1 to 6 percent 
slopes, approximately 1,980 feet west and 40 feet north 
of SE corner of section 36, T. 22 N., R. 23 E: 


Ap—0 to 10 inches; very dark grayish brown (10YR 3/2) 
loamy sand, light brownish gray (10YR 6/2) dry; 
weak fine subangular blocky structure; very friable; 
few roots; about 3 percent pebbles by volume; 
mildly alkaline; abrupt smooth boundary. 

A2—10 to 14 inches; yellowish brown (10YR 5/4) loamy 
sand; few fine distinct very dark grayish brown 
(10YR 3/2) worm casts; weak fine subangular 
blocky structure; very friable; about 3 percent peb- 
bles by volume; mildly alkaline; clear wavy boundary. 

A3—14 to 26 inches; dark yellowish brown (10YR 4/4) 
loamy sand; single grain; loose; about 3 percent 
pebbles by volume; mildly alkaline; abrupt wavy 
boundary. 

B2t—26 to 35 inches; reddish brown (SYR 4/4) sandy 
loam; weak fine and medium subangular blocky 
structure; friable; some clay bridging of sand grains; 
about 5 percent pebbles by volume; mildly alkaline; 
abrupt wavy boundary. 

B3—35 to 36 inches; yellowish brown (10YR 5/6) loamy 
sand; weak fine subangular blocky structure, very 
friable; about 5 percent pebbles by volume; mildly 
alkaline; clear wavy boundary. 

C—36 to 52 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; slight effervescence; mildly alka- 
line; clear wavy boundary. 

C2—52 to 60 inches; yellowish brown (10YR 5/4) sand 
and gravel; single grain; loose; slight effervescence; 
mildly alkaline. 


The thickness of the solum and depth to underlying 
sand and gravel range from 22 to 40 inches. The A1 
horizon ranges from 1 to 5 inches in thickness. It is dark 
grayish brown, grayish brown, brown, or very dark gray- 
ish brown. The A2 horizon is brown, pale brown, yellow- 
ish brown, or light yellowish brown. It is loamy sand or 
sand. Some pedons do not have an A2 horizon. The Bt 
horizon is sandy loam, fine sandy loam, or gravelly sandy 
loam or there are thin subhorizons of sandy clay loam. In 
some areas the Bt horizon consists of 2- to 4-inch layers 
separated by A2 horizons of loamy sand. Some pedons 
have a B3 horizon. The subsoil is neutral or mildly alka- 
line; the substratum is mildly alkaline or moderately alka- 
line. 


Carbondale series 


The Carbondale series consists of deep, very poorly 
drained, moderately rapidly permeable soils in depres- 
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sions on lake plains and in stream valleys. The soils 
formed in organic deposits, mainly from herbaceous 
plants. Slope ranges from 0 to 2 percent. 

Carbondale soils are commonly adjacent to Angelica, 
Cathro, Markey, and Pella soils. Angelica and Pella soils 
are poorly drained mineral soils that are slightly higher 
than Carbondale soils. Cathro soils are organic deposits 
underlain by loamy material at a depth of 16 to 51 
inches. Markey soils are organic deposits underlain by 
sandy soil material at a depth of 16 to 51 inches. 

Typical pedon of Carbondale muck, approximately 
2,000 feet east and 50 feet south of NW corner of 
section 33, T. 22 N., R. 23 E: 


Oai—0 to 8 inches; black (N 2/0), broken face and 
rubbed, sapric material; about 15 percent fiber, 4 
percent rubbed; weak medium granular structure; 
primarily herbaceous fibers; neutral; abrupt wavy 
boundary. 

Oa2—8 to 27 inches; black (10YR 2/1), broken face and 
rubbed, sapric material; about 25 percent fiber, 8 
percent rubbed; weak medium granular structure; 
primarily herbaceous fibers; neutral; abrupt wavy 
boundary. . 

Oe1—27 to 35 inches; black (10YR 2/1), broken face 
and rubbed, hemic material; about 65 percent fiber, 
30 percent rubbed; massive; primarily herbaceous 
fibers with a few woody fragments; slightly acid; 
clear wavy boundary. 

Oe2—35 to 41 inches; black (10YR 2/1), broken face 
and rubbed, hemic material; about 75 percent fiber, 
30 percent rubbed; massive; primarily herbaceous 
fibers with a few woody fragments; slightly acid; 
clear wavy boundary. 

Oe3—41 to 60 inches; black (10YR 2/1), broken face 
and rubbed, hemic material; about 75 percent fibers, 
30 percent rubbed; massive; primarily herbaceous 
fibers; slightly acid. 


The thickness of the organic deposits ranges from 51 
inches to 60 inches or more. Woody fragments, up to an 
inch in diameter, make up a minor portion of the recog- 
nizable fiber and are mainly in the middle and bottom 
tiers. The bottom tier is dominated by hemic material, but 
has thin layers of coprogenous (sedimentary peat) mate- 
rial in some pedons. Reaction commonly is slightly acid 
or neutral, but is medium acid in a few pedons. 


Casco series 


The Casco series consists of deep, well drained soils 
on outwash plains and glacial moraines. The soils are 
moderately permeable in the upper part and very rapidly 
permeable in the lower part. They formed in loamy mate- 
rial overlying sand and gravel outwash. Slope commonly 
ranges from 0 to 12 percent, but is up to 35 percent in 
complex with other soils. 

Casco soils are similar to Dresden soils and are com- 
monly adjacent to Dresden, Fabius, Matherton, Meno- 
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minee Variant, Mussey, and Rodman soils. Fabius and 
Matherton soils are somewhat poorly drained. Dresden 
soils have loamy material to a depth of 20 to 40 inches 
over the sand and gravel substratum. Menominee Vari- 
ant soils have a sandy upper profile with a spodic B 
horizon. Mussey soils are poorly drained. Rodman soils 
are thinner over sand and gravel. 

Typical pedon of Casco sandy loam, 6 to 12 percent 
slopes, eroded, approximately 3,000 feet west and 200 
feet north of SE corner of section 30, T. 22 N., R. 24 E: 


Ap—0 to 7 inches; dark brown (10YR 4/3) sandy loam, 
grayish brown (10YR 5/2) dry; weak fine subangular 
blocky structure; friable; common roots; neutral; 
abrupt smooth boundary. 

B2t—7 to 12 inches; dark reddish brown (5YR 3/3) 
loam; moderate fine and medium subangular blocky 
structure; friable; few roots; thin patchy clay films; 
about 8 percent pebbles by volume; mildly alkaline; 
clear wavy boundary. 

B3t—12 to 18 inches; dark reddish brown (5YR 3/4) 
loam; moderate fine subangular blocky structure; fri- 
able; few thin patchy clay films; about 8 percent 
pebbles by volume; mildly alkaline; abrupt wavy 
boundary. 

IIC—18 to 60 inches; brown (10YR 5/3) sand and white 
(10YR 8/2) gravel; single grain; loose; violent ef- 
fervescence; moderately alkaline. 


The thickness of the solum and depth to underlying 
sand and gravel range from 10 to 24 inches. Uncultivat- 
ed areas have a 1- to 4-inch A1 horizon. The A1 horizon 
and Ap horizon are brown, dark brown, or dark grayish 
brown. Some pedons have a brown or dark grayish 
brown A2 horizon. In some pedons coatings of the A2 
horizon material is on faces of peds in the Bt horizon. 
The Bt horizon is sandy clay loam, loam, or clay loam. 
Some pedons are up to 25 percent pebbles in the solum. 
The subsoil is neutral or mildly alkaline; the substratum is 
mildly alkaline or moderately alkaline. 


Cathro series 


The Cathro series consists of deep, very poorly 
drained soils in depressions on outwash plains and till 
plains and in stream valleys. The soils are moderately 
rapidly permeable in the upper part and moderately 
slowly permeable in the lower part. They formed in or- 
ganic deposits underlain by loamy material. Slope ranges 
from 0 to 2 percent. 

Cathro soils are similar to Markey soils and are com- 
monly adjacent to Angelica, Carbondale, Markey, and 
Pella soils in the landscape. Angelica and Pella soils are 
poorly drained mineral soils that are slightly higher than 
Cathro soils. Carbondale soils formed in organic deposits 
more than 51 inches deep. The organic horizons of 
Markey soils are underlain by sandy material at a depth 
of 16 to 51 inches. 
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Typical pedon of Cathro muck, approximately 900 feet 
east and 50 feet south of NW corner of section 22, T. 25 
N., R. 23 E: 


Oa1—0 to 9 inches; black (10YR 2/1) broken face and 
rubbed, sapric material; about 10 percent fiber, 2 
percent rubbed; weak fine granular structure; primar- 
ily herbaceous fibers; neutral; clear wavy boundary. 

Oa2—9 to 25 inches; black (10YR 2/1) broken face and 
rubbed, sapric material; about 40 percent fiber, 8 
percent rubbed; weak medium platy structure; pri- 
marily herbaceous fibers; neutral; clear wavy bound- 
ary. 

1IC1g—25 to 32 inches; gray (10YR 5/1) silty clay loam; 
common medium prominent yellowish brown (10YR 
5/6) mottles; massive; firm; slight effervescence; 
mildly alkaline; clear wavy boundary. 

1IC2—32 to 54 inches; dark reddish gray (5YR 5/2) 
loam; few medium prominent strong brown (7.5YR 
5/8) mottles; massive; friable; strong efferves- 

censce; mildly alkaline; clear wavy boundary. 

li1C3—54 to 60 inches; dark reddish gray (5YR 4/2) silt 
loam; massive; friable; strong effervescence; mildly 
alkaline. 


The thickness of the organic layers and depth to 
loamy material range from 16 to 51 inches. The organic 
layers are primarily sapric material derived from herba- 
ceous plants. In some pedons there are thin layers of 
hemic material derived from herbaceous or woody 
plants, but these layers have a combined thickness of 
less than 10 inches. The IIC horizons typically are loam, 
but range to sandy loam, silt loam, clay loam, or silty 
clay loam. The organic layers are commonly neutral, but 
range from medium acid to mildly alkaline. The substra- 
tum is mildly alkaline or moderately alkaline. 


Dresden series 


The Dresden series consists of deep, well drained 
soils on outwash plains. The soils are moderately perme- 
able in the upper part and very rapidly permeable in the 
lower part. They formed in loamy material over sand and 
gravel. Slope ranges from 0 to 6 percent. In Kewaunee 
County, these soils are redder in the lower B horizon 
than is defined for the series, but this does not alter their 
behavior. 

Dresden soils are similar to Casco soils and are com- 
monly adjacent to Casco, Matherton, and Mussey soils. 
Casco soils are in similar landscape positions but are 
underlain by sand and gravel at a depth of 10 to 24 
inches. Matherton soils occupy depressions and drain- 
ageways and are somewhat poorly drained. Mussey soils 
~ occupy depressions and drainageways and. are poorly 
drained. 

Typical pedon of Dresden silt loam, 2 to 6 percent 
slopes, approximately 2,590 feet east and 880 feet north 
of SW corner of section 31, T. 23 N., A. 24 E: 
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Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

Bi—9 to 20 inches; dark yellowish brown (10YR 4/4) silt 
loam; weak fine subangular blocky structure; friable; 
neutral; clear smooth boundary. 

B21t—20 to 24 inches; dark brown (7.5YR 4/4) silty clay 
loam; moderate medium subangular blocky struc- 
ture; firm; thin patchy clay films; neutral; clear 
smooth boundary. 

IIB22t—24 to 28 inches; dark brown (7.5YR. 4/4) clay 
loam; moderate medium subangular blocky struc- 
ture; firm; thin continuous clay films; about 5 percent 
pebbles by volume; neutral; abrupt smooth bound- 
ary. 

1IB31t—28 to 34 inches; yellowish brown (10YR 5/6) 
gravelly loam; weak fine granular structure; friable; 
dark yellowish brown (10YR 4/4) thin patchy clay 
films; about 18 percent pebbies by volume; neutral; 
abrupt smooth boundary. 

IIB32t—34 to 37 inches; reddish brown (5YR 4/4) grav- 
elly loam; moderate medium subangular blocky 
structure; firm; thin patchy clay films; about 18 per- 
cent pebbles by volume; neutral; abrupt smooth 
boundary. 

\IC—37 to 60 inches; yellowish brown (10YR 5/6) sand 
and gravel; single grain; loose; slight effervescence; 
mildly alkaline. 


The thickness of the solum and depth to the calcare- 
ous sand and gravel range from 24 to nearly 40 inches. 
The silty mantle is as thick as 24 inches. The Ap horizon 
is very dark grayish brown, dark brown, dark grayish 
brown, or grayish brown. Where uncultivated, the A1 
horizon is 1 to 4 inches thick. Some pedons have an A2 
horizon that is dark gray, grayish brown, or brown. The 
B1 horizon is dark yellowish brown, yellowish brown, or 
brown. Some pedons have no B1 horizon. The B2t hori- 
zon is dark brown or very dark grayish brown. It typically 
is clay loam or silty clay loam, but the range includes 
loam or sandy clay loam. The IIC horizon is sand, sand 
and gravel, or stratified sand and gravel. The substratum 
is mildly alkaline or moderately alkaline. 


Fabius series 


The Fabius series consists of deep, somewhat poorly 
drained soils in depressions and drainageways on 
outwash plains. The soils are moderately rapidly perme- 
able in the upper part and very rapidly permeable in the 
lower part. They formed in loamy material over sand and 
gravel. Slope ranges from 0 to 3 percent. 

Fabius soils are similar to Matherton soils and are 
commonly adjacent to Casco, Matherton, Mussey, and 
Wainola soils. Matherton soils are underlain by sand and 
gravel at a depth of 20 to 40 inches. Casco soils are well 
drained. Mussey soils are poorly drained. Wainola soils 
are sandy throughout. 
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Typical pedon of Fabius loam, 0 to 3 percent slopes, 
approximately 2,640 feet north and 2,640 feet west of 
SE corner of section 25, T. 22 N., R. 23 E: 


Ap—0 to 7 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; weak fine granular structure; friable; 
neutral; abrupt smooth boundary. 

A2—7 to 10 inches; brown (10YR 5/3) sandy loam; few 
fine faint grayish brown (10YR 5/2) and few fine 
prominent yellowish brown (10YR 5/6) mottles; 
weak medium platy structure parting to weak very 
fine subangular blocky; friable; neutral; clear wavy 
boundary. 

B21t—10 to 16 inches; yellowish brown (10YR 5/4) 
sandy loam; few fine distinct grayish brown (10YR 
5/2) and yellowish brown (10YR 5/6) mottles; weak 
fine and very fine subangular blocky structure; fri- 
able; few thin patchy clay films; neutral; clear wavy 
boundary. 

B22t—16 to 19 inches; brown (7.5YR 5/4) loam; 
common fine distinct yellowish brown (10YR 5/6) 
and few fine distinct light brownish gray (10YR 6/2) 
mottles; weak fine subangular blocky structure; fri- 
able; thin patchy clay films; about 7 percent pebbles 
by volume; mildly alkaline; abrupt wavy boundary. 

l(C—_19 to 60 inches; yellowish brown (10YR 5/4) sand 
and light gray (10YR 7/2) gravel; single grain; loose; 
slight effervescence; moderately alkaline. 


The thickness of the solum and depth to sand and 
gravel range from 12 to 20 inches. The A1 horizon 
ranges from 3 to 8 inches in thickness. The A1 or Ap 
horizon is very dark gray or very dark brown. The Bt 
horizon is sandy loam, sandy clay loam, gravelly clay 
loam, clay loam, or loam. The IIC horizon is stratified 
sand and gravel, gravel, or coarse sand. The subsoil is 
neutral or mildly alkaline. 


Hortonville series 


The Hortonville series consists of deep, well drained, 
moderately permeable soils on till plains. The soils 
- formed in thin loess and in the underlying loamy calcare- 
ous till. Slope commonly ranges from 1 to 20 percent, 
but is up to 35 percent in complex with other soils. 

Hortonville soils are similar to Kewaunee and Waymor 
soils and are commonly adjacent to Symco and Pella 
soils. Kewaunee soils have more clay in the lower part of 
the subsoil and in the substratum. Waymor soils have 
less clay in the lower part of the subsoil and in the 
substratum. Symco and Pella soils occupy depressions 
and drainageways and are somewhat poorly drained re- 
spectively. 

Typical pedon of Hortonville silt loam, 1 to 6 percent 
slopes, approximately 1,420 feet west and 140 feet north 
of SE corner of section 4, T. 23 N., R. 24 E: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, gray (10YR 6/1) dry; moderate fine suban- 
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gular blocky structure; friable; common roots; neu- 
tral; abrupt smooth boundary. 

B&A—9 to 11 inches; reddish brown (5YR 4/4) silty clay 
loam (Bt); moderate fine subangular blocky struc- 
ture; firm; pale brown (10YR 6/3) silt loam (A2) that 
interfingers into and surrounds (Bt) peds; weak thin 
platy structure; friable; common roots; neutral; clear 
wavy boundary. 

B21t—11 to 13 inches; reddish brown (5YR 4/4) silty 
clay loam; strong fine subangular blocky structure 
that has coatings on faces of some peds of pale 
brown (10YR 6/3) silt loam (A2); firm; common 
roots; neutral; clear smooth boundary. 

B22t—13 to 16 inches; reddish brown (5YR 4/4) silty 
clay loam; strong fine subangular blocky structure; 
firm; common roots; few thin patchy clay films; neu- 
tral; clear smooth boundary. 

B23t—16 to 21 inches; reddish brown (5YR 4/4) clay 
loam; moderate medium subangular blocky struc- 
ture; firm; few roots; thin continuous clay films; neu- 
tral; clear smooth boundary. 

B23t—21 to 30 inches; reddish brown (5YR 4/4) clay 
loam; moderate medium subangular blocky struc- 
ture; firm; thin continuous clay films; mildly alkaline; 
clear smooth boundary. 

B3t—30 to 37 inches; reddish brown (5YR 4/4) clay 
loam; moderate medium subangular blocky struc- 
ture; firm; few roots; few thin patchy clay films; slight 
effervescence; mildly alkaline; diffuse wavy bound- 


ary. 

C—37 to 60 inches; reddish brown (5YR 4/4) loam; 
massive; about 10 percent pebbles by volume; firm; 
strong effervescence; moderately alkaline. 


The thickness of the solum and depth to free carbon- 
ates range from 24 to 40 inches. The solum and substra- 
tum are up to 25 percent gravel. The A1 horizon or Ap 
horizon is brown, dark brown, very dark grayish brown, 
or grayish brown. Some pedons have A2 horizons that 
are grayish brown, dark grayish brown, and pale brown. 
The B&A horizon has colors and textures of both the A2 
horizon and the Bt horizon. The Bt horizon is typically 
reddish brown, but in some pedons it is brown or dark 
brown. It is silty clay loam, clay loam, or loam. The 
average clay content of the B horizon is 23 to 35 per- 
cent. Some pedons have thin subhorizons that are 35 to 
45 percent clay. The C horizon is reddish brown or 
yellowish red. It is loam, clay loam, or silty clay loam. 
The subsoil is neutral or mildly alkaline; the substratum is 
mildly alkaline or moderately alkaline. 


Kewaunee series 


The Kewaunee series consists of deep, well drained, 
moderately slowly permeable soils on till plains. The soils 
formed in thin loess and in the underlying clayey calcare- 
ous till. Slope ranges from 2 to 35 percent. In Kewaunee 
County, these soils have interfingering of A2 material into 
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the Bt horizon that is not defined for the series, but this 
difference does not alter their behavior. 

Kewaunee soils are similar to Hortonville and Omro 
soils and are commonly adjacent to Kolberg, Manawa, 
Omro, and Poygan soils. Hortonville soils have less clay 
in the subsoil and substratum. Kolberg soils have dolo- 
mite at a depth of 20 to 40 inches. Omro soils are 
underlain by loamy material. Manawa and Poygan soils 
are in depressions and drainageways and are somewhat 
poorly drained and poorly drained, respectively. 

Typical pedon of Kewaunee silt loam, 2 to 6 percent 
slopes, approximately 1,000 feet south and 30 feet east 
of NW corner of section 10, T. 25 .N., R. 23 E: 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; weak 
fine and medium subangular blocky structure; friable; 
neutral; abrupt smooth boundary. 

A2—7 to 8 inches; brown (10YR 4/3) silt loam, light gray 
(10YR 7/2) dry; weak medium and thick platy struc- 
ture parting to weak very fine subangular blocky; 
friable; neutral; clear irrequiar boundary. 

B&A—8 to 11 inches; reddish brown (5YR 4/3) silty clay 
loam (Bt); moderate fine and medium subangular 
blocky structure that is interfingered with brown 
(7.5YR 4/2) silt loam (A2); weak very fine and fine 
subangular blocky structure; firm; neutral; clear irreg- 
ular boundary. 

B21t—11 to 19 inches; reddish brown (5YR 4/3) silty 
clay; moderate and strong fine angular blocky struc- 
ture; very firm; many thin clay films on faces of 

; peds; neutral; clear wavy boundary. 

B22t—19 to 24 inches; reddish brown (5YR 4/4) silty 
clay; moderate fine and medium angular blocky 
structure; very firm; many thin clay films on faces of 
peds; about 5 percent pebbles by volume; mildly 
alkaline; clear wavy boundary. 

B23t—24 to 28 inches; reddish brown (5YR 4/4) silty 
clay; moderate fine and medium angular blocky 
Structure; very firm; many thin clay films on faces of 
peds; about 5 percent pebbles by volume; slight 
effervescence; mildly alkaline; clear irregular bound- 


ary. 

C—28 to 60 inches; reddish brown (5YR 5/4) silty clay; 
massive; very firm; about 5 percent pebbles by 
volume; violent effervescence; mildly alkaline. 


The thickness of the solum and depth to underlying 
glacial till range from 20 to 40 inches. The Ai horizon or 
Ap horizon is dark brown, very dark brown, very dark 
grayish brown, very dark gray, or black. The Ap horizon 
is silt loam, silty clay loam, or silty clay. Some pedons 
have an A2 horizon that is dark grayish brown or brown. 
Some pedons have no A&B or B&A horizon. The Bt 
horizon is typically clay or silty clay, but in some pedons 
there are subhorizons of clay loam or silty clay loam. 
The C horizon is typically clay or silty clay but is silty clay 
loam or clay loam in some pedons. Clay content of the B 
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horizon and C horizon ranges between 35 and 60 per- 
cent. The B horizon and C horizon are dark reddish 
brown, dark reddish gray, reddish gray, reddish brown, 
weak red, or dusky red. The subsoil is neutral or mildly 
alkaline; the substratum is mildly alkaline or moderately 
alkaline. 


Kibbie series 


The Kibbie series consists of deep, somewhat poorly 
drained, moderately permeable soils on lake plains. The 
soils formed in silty and loamy calcareous lacustrine ma- 
terial. Slope ranges from 0 to 3 percent. 

Kibbie soils are similar to Kibbie Variant soils and are 
commonly adjacent to Bach, Dresden, Matherton, Kibbie 
Variant, Shiocton, and Zurich soils. Kibbie Variant soils 
have more clay in the subsoil and occupy similar land- 
scape positions. Bach soils occupy lower areas in the 
landscape and have no B2t horizon. Dresden soils 
occupy higher landscape positions and are underlain by 
sand and gravel. Matherton soils are on similar land- 
scape positions and are underlain by sand and gravel. 
Shiocton soils occupy similar landscape positions and 
have no Bat horizon. Zurich soils are higher in the land- 
scape and are well drained. 

Typical pedon of Kibbie silt loam, © to 3 percent 
slopes, approximately 1,420 south and 2,600 feet east of 
NW corner of section 29, T. 22 N., R. 23 E: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak 
medium subangular blocky structure; very friable; 
neutral; abrupt smooth boundary. 

A2—9 to 12 inches; grayish brown (10YR 5/2) silt loam; 
weak fine subangular blocky structure; very friable; 
neutral; clear wavy boundary. 

B21t—12 to 19 inches; brown (10YR 4/3) silt loam; 
common fine and medium faint dark grayish brown 
(10YR 4/2) and common fine prominent yellowish 
brown (10YR 5/6) mottles; weak fine subangular 
blocky structure; friable; thin patchy clay films; neu- 
tral; clear wavy boundary. 

B22t—19 to 25 inches; yellowish brown (10YR 5/4) 
loam; few fine distinct dark grayish brown (10YR 
4/2) and common fine distinct yellowish brown 
(10YR 5/6) mottles; weak fine subangular blocky 
structure; friable; thin patchy clay films; neutral; clear 
wavy boundary. 

B3t—25 to 27 inches; brown (10YR 5/3) loam; fine faint 
grayish brown (10YR 5/2) and common fine promi- 
nent yellowish brown (10YR 5/6) mottles; weak 
medium subangular blocky structure; friable; vesicu- 
lar; thin patchy clay films; neutral; clear wavy bound- 


ary. 
C1—27 to 42 inches; pale brown (10YR 6/3) silt; 
common fine faint light brownish gray (10YR 6/2) 
and common fine prominent brownish yellow (10YR 
6/8) mottles; weak fine subangular blocky structure; 
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friable; slight effervescence; mildly alkaline; clear 
wavy boundary. 

C2—42 to 60 inches; pale brown (10YR 6/3) silt; 
common fine faint light brownish gray (10YR 6/2) 
and common fine prominent brownish yellow (10YR 
6/8) mottles; massive; friable; slight effervescence; 
mildly alkaline. 


The thickness of the solum and depth to free carbon- 
ates range from 24 to 52 inches. The A1 horizon or Ap 
horizon is very dark brown, very dark grayish brown, very 
dark gray, or black. The B horizon is brown, dark brown, 
yellowish brown, or grayish brown. The Bt horizon is 
loam, clay loam, sandy clay loam, silty clay loam, or silt 
loam. The C horizon is brown, grayish brown, pale 
brown, or yellowish brown. It is silt or stratified silt and 
very fine sand or fine sand, and in some pedons there 
are strata of clay or silty clay. The substratum is mildly 
alkaline or moderately alkaline. 


Kibbie Variant 


The Kibbie Variant consists of deep, somewhat poorly 
drained, slowly permeable over moderately permeable 
soils on lake plains. The soils are slowly permeable in 
the upper part and moderately permeable in the lower 
part. They formed in clayey and silty, calcareous lacus- 
trine material. Slope ranges from 0 to 3 percent. 

Kibbie Variant soils are similar to Kibbie soils and are 
commonly adjacent to Kibbie, Lamartine, Matherton, and 
Zurich soils. Kibbie soils have less clay in the subsoil. 
Lamartine soils are underlain by loamy glacial till. Math- 
erton soils are underlain by sand and gravel at a depth 
of 20 to 40 inches. Zurich soils are well drained, have 
less clay in the subsoil, and occupy higher landscape 
positions. 

Typical pedon of Kibbie Variant silt loam, 0 to 3 per- 
cent slopes, approximately 2,340 feet east and 30 feet 
south of NW corner of section 29, T. 22 N., R. 23 E: 


Ap-—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
and medium subangular blocky structure; very fri- 
able; mildly alkaline; abrupt smooth boundary. 

B21t—9 to 14 inches; dark brown (7.5YR 4/4) silty clay; 
few fine distinct pinkish gray (7.5YR 6/2) and strong 
brown (7.5YR 5/6) mottles; moderate very fine and 
fine angular blocky structure; firm; thin continuous 
clay films; mildly alkaline; clear wavy boundary. 

B22t—14 to 21 inches; dark brown (7.5YR 4/4) silty 
clay; few fine distinct pinkish gray (7.5YR 6/2) and 
strong brown (7.5YR 5/6) mottles; moderate fine 
and medium angular blocky structure; firm; thin con- 
tinuous clay films; mildly alkaline; clear wavy bound- 


ary. 
B3t—21 to 25 inches; reddish brown (5YR 5/4) silty clay 
loam; common medium prominent tight gray (10YR 
6/1) and few medium prominent reddish yellow 


SOIL SURVEY 


(5YR 6/8) mottles; weak medium subangular blocky 
structure; friable; mildly alkaline; clear wavy bound- 


ary. 

C1—25 to 42 inches; reddish brown (5YR 5/4) silt loam; 
few fine prominent light gray (10YR 6/1) and few 
medium prominent reddish yellow (5YR 6/8) mot- 
tles; weak medium subangular blocky structure; fri- 
able; violent effervescence; moderately alkaline; 
clear wavy boundary. 

C2—42 to 60 inches; light reddish brown (SYR 6/4) 
stratified silt and very fine sand; few fine distinct 
pinkish gray (7.5YR 7/2) and common medium 
prominent yellowish red (5YR 5/8) mottles; few fine 
distinct pinkish white (5YR 8/2) calcium carbonate 
nodules; massive; friable; violent effervescence; 
moderately alkaline. 


The thickness of the solum and depth to free carbon- 
ates range from 20 to 40 inches. The A horizon is very 
dark grayish brown or very dark brown. The Bt horizon is 
dark brown, brown, dark reddish brown, or reddish 
brown. In some pedons, the C horizon is stratified with 
thin bands of silt loam, fine sand, or clay. The substra- 
tum is mildly alkaline or moderately alkaline. 


Kolberg series 


The Kolberg series consists of moderately deep, well 
drained, moderately slowly permeable soils on bedrock- 
controlled till plains. The soils formed in silty and clayey 
material overlying dolomite at a depth of 20 to 40 inches. 
Slope ranges from 1 to 12 percent. 

Kolberg soils are commoniy adjacent to Bonduel, 
Kewaunee, Kolberg Variant, and Manawa soils. Bonduel 


‘and Manawa soils occupy depressions and drain- 


ageways and are somewhat poorly drained. Manawa 
soils formed in till and have no dolomite. Kewaunee soils 
occupy similar landscape positions but formed in till and 
have no dolomite. Kolberg Variant soils occupy similar 
landscape positions and have dolomite at a depth of 10 
to 20 inches. 

Typical pedon of Kolberg silt loam, 1 to 6 percent 
slopes, approximately 1,200 feet east and 30 feet south 
of NW corner of section 4, T. 25 N., R. 23-E: 


A1—0 to 3 inches; very dark grayish brown (10YR 3/2) 
silt loam, gray (10YR 6/1) dry; weak fine and very 
fine subangular structure; very friable; neutral; clear 
wavy boundary. 

A2—3 to 6 inches; pinkish gray (7.5YR 6/2) silt loam; 
weak thin and medium platy structure; friable; neu- 
tral; abrupt irregular boundary. 

B&A—6 to 9 inches; reddish brown (5YR 4/4) silty clay 
(Bt) with tongues of pinkish gray (7.5YR 6/2) silt 
loam (A2); weak fine and medium subangular blocky 
structure; firm; neutral; clear irregular boundary. 

B21t—9 to 12 inches; reddish brown (5YR 4/4) silty clay; 
strong fine subangular blocky structure; firm; thin 
continuous clay films; neutral; clear wavy boundary. 
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B22t—12 to 23 inches; reddish brown (5YR 4/4) clay; 
moderate fine and medium subangular blocky struc- 
ture; firm; thin continuous clay films; neutral; clear 
wavy boundary. 

B3t—23 to 31 inches; reddish brown (5YR 4/4) clay; 
moderate fine and medium subangular blocky struc- 
ture; firm; thin continuous clay films; mildly alkaline; 
abrupt smooth boundary. 

IIR—31 to 60 inches; dolomite bedrock. 


The thickness of the solum and depth to dolomite 
range from 20 to 40 inches. The Ap horizon or At 
horizon is grayish brown, dark grayish brown, or very 
dark grayish brown. Some pedons have no A2 horizon. 
The A&B horizon and B&A horizon have tongues of A2 
materials surrounding columnar peds of the B horizon or 
wholly surrounding small isolated remnants of B horizon. 
The tongues have texture, structure, and color like those 
of the overlying A2 horizon, and the remnants of the B 
horizon have structure and color like those of the under- 
lying B2t horizon. The Bt horizon is dark reddish brown, 
reddish brown, or light reddish brown clay, silty clay, and, 
in some pedons, clay loam or silty clay loam. The Bt 
horizon is between 35 percent and 50 percent clay. The 
subsoil is neutral or mildly alkaline. In some places the 
dolomite has crevices that are filled with soil material. 


Kolberg Variant 


The Kolberg Variant consists of shallow, well drained, 
moderately slowly permeable soils on bedrock-controlled 
till plains. The soils formed in silty and clayey material 10 
to 20 inches thick over dolomite. Slope ranges from 1 to 
6 percent. 

Kolberg Variant soils are commonly adjacent to Bon- 
duel, Kewaunee, Kolberg, and Namur soils. Bonduel soils 
occupy depressions and drainageways and are some- 
what poorly drained. Kewaunee, Kolberg, and Namur 
soils occupy landscape positions similar to Kolberg Vari- 
ant soils. Kewaunee soils formed in till and have no 
dolomite. Kolberg soils are 20 to 40 inches deep over 
dolomite. Namur soils have dolomite at a depth of 5 to 
12 inches. 

Typical pedon of Kolberg Variant silt loam, 1 to 6 
percent slopes, approximately 600 feet south and 75 
feet east of NW corner of section 30, T. 25 N., R. 24 E: 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak fine 
and very fine granular structure; friable; neutral; 
abrupt smooth boundary. 

A2—6 to 8 inches; reddish gray (5YR 5/2) silt loam; 
weak fine subangular blocky structure; friable; mildly 
alkaline; clear irregular boundary. 

B&A—8 to 11 inches; reddish brown (5YR 4/4) silty clay 
(Bt) with interfingerings and coatings on some faces 
of peds of reddish gray (5YR 5/2) silt loam (A2); 
weak fine subangular blocky structure; firm; mildly 
alkaline; clear irregular boundary. 
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B2t—11 to 16 inches; reddish brown (5YR 4/4) silty clay; 
moderate fine subangular blocky structure; firm; thin 
continuous clay films; neutral; clear wavy boundary. 

B3—16 to 18 inches; reddish brown (5YR 4/4) clay; 
moderate fine medium subangular blocky structure; 
firm; mildly alkaline; abrupt smooth boundary. 

IIR—18 to 60 inches; dolomite bedrock. 


The thickness of the solum and depth to dolomite 
range from 10 to 20 inches. The Ap horizon is dark 
grayish brown or very dark grayish brown. The A1 hori- 
zon in undisturbed areas is very dark gray or black. 
Some pedons do not have an A2 horizon. The Bt hori- 
zon is reddish brown or dark reddish brown. It is typically 
clay or silty clay, but in some pedons it is clay loam or 
silty clay loam. The subsoil is neutral or mildly alkaline. 


Lamartine series 


The Lamartine series consists of deep, somewhat 
poorly drained, moderately permeable soils in depres- 
sions on till plains. The soils formed in loess and in the 
underlying calcareous loamy till. Slope ranges from 0 to 
3 percent. In Kewaunee County, these soils have more 
sand in the upper part of the B horizon than is defined 
for the series, but this difference does not alter their 
behavior. 

Lamartine soils are similar to Solona and Symco soils 
and are commonly adjacent to Pella and Waymor soils in 
the landscape. Solona and Symco soils are similar in 
drainage characteristics, but have a thinner mantle of silt 
loam. Pella soils are poorly drained and occupy lower 
landscape positions than Lamartine soils. Waymor soils 
are well drained and are higher than Lamartine soils. 

Typical pedon of Lamartine silt loam, 0 to 3 percent 
slopes, approximately 175 feet east and 30 feet north of 
SW corner of section 33, T. 22 N., R. 23 E: 


Ap—O to 8 inches; very dark gray (10YR 3/1) silt loam, 
grayish brown (10YR 5/2) dry; weak fine and 
medium subangular blocky structure; very friable; 
mildly alkaline; abrupt smooth boundary. 

A2—8 to 13 inches; brown (10YR 4/3) silt loam; 
common fine prominent yellowish brown (10YR 5/8) 
and few fine faint dark grayish brown (10YR 4/2) 
mottles; weak thick platy structure parting to weak 
fine and very fine subangular blocky; very friable; 
vesicular; mildly alkaline; clear wavy boundary. 

B21t—13 to 21 inches; dark brown (10YR 4/3) silt loam; 
common fine prominent strong brown (7.5YR 5/8) 
and common fine faint dark brown (7.5YR 4/2) mot- 
tles; moderate fine and medium subangular blocky 
structure; very friable; vesicular; few dark brown 
(10YR 3/3) thin patchy clay films; about 3 percent 
pebbles by volume, mostly less than 10mm in diam- 
eter; mildly alkaline; clear wavy boundary. 

IIB22t—21 to 26 inches; dark brown (10YR 4/3) loam; 
common fine prominent strong brown (7.5YR 5/8) 
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and few fine prominent pinkish gray (7.5YR 7/2) 
mottles; moderate fine and medium subangular 
blocky structure; friable; few dark brown (10YR 3/3) 
thin patchy clay films; about 8 percent pebbles by 
volume, mostly less than 10mm in diameter; mildly 
alkaline; clear wavy boundary. 

1IB3—26 to 33 inches; brown (7.5YR 5/4) loam; common 
fine prominent strong brown (7.5YR 5/8) and few 
fine distinct pinkish gray (7.5YR 7/2) mottles; weak 
fine and medium subangular blocky structure; friable; 
about 8 percent pebbles by volume, mostly less 
than 10mm in diameter; strong effervescence; mildly 
alkaline; clear wavy boundary. 

I1C—33 to 60 inches; light brown (7.5YR 6/4) loam; 
common fine prominent reddish yellow (7.5YR 6/8) 
and few fine distinct pinkish gray (7.5YR 7/2) mot- 
tles; massive; friable; about 9 percent pebbles by 
volume, mostly less than 10mm in diameter; violent 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 24 to 40 
inches. Thickness of the loess is 20 to 27 inches. Some 
pedons have a B1 horizon. The B21t horizon is silt loam 
or silty clay loam; the IIB22t horizon is loam or clay 
loam. Low-chroma mottles are few or common in the 
argillic horizons. The C horizon is typically loam, but is 
sandy loam in some pedons. The subsoil is neutral or 
mildly alkaline; the substratum is mildly alkaline or mod- 
erately alkaline. 


Longrie series 


The Longrie series consists of moderately deep, well 
drained, moderately permeable soils on bedrock-con- 
trolled outwash plains and till plains. The soils formed in 
20 to 40 inches of loamy, calcareous material overlying 
dolomite. Slope ranges from 2 to 6 percent. In 
Kewaunee County, these soils have an A2 horizon below 
the Bir horizon. This difference is outside the defined 
range for the series, but it does not alter their behavior. 

Longrie soils are commonly adjacent to Bonduel, 
Onaway, Solona, and Namur soils. Bonduel and Solona 
soils occupy depressions and drainageways and are 
somewhat poorly drained. In addition, Solona soils 
formed in till and have no dolomite. Onaway soils occupy 
landscape positions similar to the Longrie soils but 
formed in till and have no dolomite. Namur soils occupy 
similar landscape positions and are shallow and very 
shallow over dolomite. 

Typical pedon of Longrie loam, 2 to 6 percent slopes, 
approximately 1,840 feet east and 30 feet south of NW 
corner of section 5, T. 25 N., R. 25 E: 


Ap—O to 7 inches; very dark grayish brown (10YR 3/2) 
loam, gray (10YR 5/1) dry; weak fine subangular 
blocky structure; very friable; neutral; abrupt smooth 
boundary. 

B2ir—7 to 10 inches; dark brown (7.5YR 4/4) loam; 
weak fine subangular blocky structure; very friable; 
neutral; clear smooth boundary. 
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A'2—10 to 12 inches; brown (10YR 5/3) loam; weak fine 
subangular blocky structure; very friable; neutral; 
clear smooth boundary. : 

B’2t—12 to 19 inches; reddish brown (5YR 4/4) sandy 
clay loam; weak fine subangular blocky structure; 
firm; thin patchy clay films; mildly alkaline; clear 
wavy boundary. 

B’3t—19 to 24 inches; reddish brown (SYR 4/4) loam; 
weak fine and medium subangular blocky structure; 
friable; few thin patchy clay films; slight efferves- 
cence; mildly alkaline; clear smooth boundary. 

C—24 to 28 inches; brown (7.5YR 5/4) loam; weak fine 
subangular blocky structure; friable; strong efferves- 
cence; moderately alkaline. 

ItR—28 to 60 inches; dolomite bedrock. 


The thickness of the solum and depth to dolomite 
range from 20 to 40 inches. The subsoil and substratum 
are less than 15 percent coarse fragments. The Ap hori- 
zon is dark brown, very dark gray, very dark grayish 
brown, or very dark brown. Where uncultivated, the A1 
horizon is black, very dark brown, or very dark gray. 
Some pedons have an A2 horizon between the Ap or Ai 
horizon and a Bir horizon. The A2 horizon is brown, dark 
grayish brown, grayish brown, or light grayish brown. The 
Bir horizon is dark brown, dark yellowish brown, yellow- 
ish brown, and reddish brown. It is loam, fine sandy 
loam, or sandy loam. Some pedons have a Bhir horizon. 
Some pedons have an A2, A&B, or B&A horizon underly- 
ing the Bir horizon. The Bt horizon is sandy clay loam, 
loam, fine sandy loam, or sandy loam. The subsoil is 
neutral or mildly alkaline; the substratum is mildly alka- 
line or moderately alkaline. 


Manawa series 


The Manawa series consists of deep, somewhat 
poorly drained, slowly permeable soils in depressions 
and drainageways on till plains. The soils formed in thin 
loess and the underlying clayey till. Slope ranges from 0 
to 3 percent. 

Manawa soils are similar to Symco soils and are com- 
monly adjacent to Cathro, Kewaunee, and Poygan soils. 
Symco soils have less clay in the subsoil and substratum 
than Manawa soils. Cathro and Poygan soils are lower 
than the Manawa soils and are very poorly drained and 
poorly drained, respectively. Cathro soils have 16 to 51 
inches of organic matter over a loamy substratum. 
Kewaunee soils occupy higher landscape positions and 
are well drained. 

Typical pedon of Manawa silt loam, 0 to 3 percent 
slopes, approximately 2,240 feet east and 2,550 feet 
south of NW corner of section 30, T. 25 N., R. 23 E: 


Ap—0 to 9 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; weak fine and moderate su- 
bangular blocky structure; friable; mildly alkaline; 
abrupt smooth boundary. 
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B21t—9 to 14 inches; reddish brown (5YR 4/4) silty clay 
loam; common fine and medium distinct brown 
(7.5YR 5/2) and few fine distinct yellowish red (5YR 
5/6) mottles; weak fine and medium subangular 
blocky structure; firm; thin patchy clay films; mildly 
alkaline; clear wavy boundary. 

B22t—14 to 23 inches; reddish brown (2.5YR 4/4) clay; 
few fine distinct reddish gray (5YR 5/2) and yellow- 
ish red (5YR 4/6) mottles; weak fine and medium 
subangular blocky structure; firm; thin continuous 
clay films; mildly alkaline; clear wavy boundary. 

B23t—23 to 32 inches; reddish brown (2.5YR 4/4) clay; 
few fine distinct pinkish gray (5YR 5/2) and yellow- 
ish red (SYR 4/6) mottles; weak medium subangular 
blocky structure; firm; thin patchy clay films; slight 
effervescence; mildly alkaline; clear wavy boundary. 

C—32 to 60 inches; reddish brown (2.5YR 4/4) clay; 
common fine distinct yellowish red (SYR 5/6) mot- 
tles; few fine prominent light gray (10YR 7/1) soft 
lime nodules; massive; firm; violent effervescence; 
mildly alkaline. 


The thickness of the solum and depth to free carbon- 
ates range from 20 to 40 inches. The A1 horizon or Ap 
horizon is black, very dark brown, dark brown, very dark 
grayish brown, or very dark gray. Some pedons have an 
A2 horizon that is brown, dark brown, pinkish gray, light 
brownish gray, grayish brown, or dark grayish brown. It is 
silt loam, loam, or silty clay loam. The Bt horizon is silty 
clay loam, silty clay, or clay and is 35 to 60 percent clay. 
The C horizon is reddish brown, dark reddish brown, red, 
or dark red. It is clay loam, silty clay loam, silty clay, or 
clay. The content of pebbles ranges from slightly acid to 
mildly alkaline. The substratum is mildly alkaline or mod- 
erately alkaline. 


Manistee series 


The Manistee series consists of deep, well drained 
soils on lake plains and till plains. The soils are rapidly 
permeable in the upper part and slowly permeable in the 
lower part. They formed in sandy and loamy material and 
in the underlying clayey material. Slope ranges from 2 to 
6 percent. 

Manistee soils are similar to Menominee loamy sub- 
stratum and Menominee Variant soils and are commonly 
adjacent to Allendale, Kewaunee, Oakville, and Wauseon 
soils. Menominee loamy substratum and Menominee 
Variant soils are underlain by loam till and gravelly sand, 
respectively. Allendale and Wauseon soils occupy de- 
pressions and are somewhat poorly drained and poorly 
drained, respectively. Kewaunee and Oakville soils 
occupy landscape positions similar to the Manistee soils. 
Kewaunee soils are not sandy above the subsoil. Oak- 
ville soils are sandy throughout. 

Typical pedon of Manistee loamy fine sand, 2 to 6 
percent slopes, approximately 1,460 feet west and 200 
feet north of SE corner of section 7, T. 25 N., R. 23 E: 
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Ap—0 to 9 inches; dark brown (10YR 3/3) loamy fine 
sand, brown (10YR 5/3) dry; weak fine and very fine 
subangular blocky structure; very friable; neutral; 
abrupt smooth boundary. 

B2ir—9 to 15 inches; dark brown (7.5YR 4/4) fine sand; 
weak fine and medium subangular blocky structure; 
very friable; neutral; clear wavy boundary. 

A’2—15 to 27 inches; brown (10YR 5/3) fine sand; weak 
fine subangular blocky structure; very friable; neutral; 
clear wavy boundary. 

B’21t—27 to 30 inches; brown (7.5YR 4/4) fine sandy 
loam; weak fine and medium subangular blocky 
structure; very friable; thin patchy clay coatings; neu- 
tral; clear wavy boundary. 

IIB22t—30 to 32 inches; reddish brown (5YR 4/4) silty 
clay; weak fine and medium subangular blocky 
structure; firm; thin patchy clay coatings; neutral; 
clear wavy boundary. 

IIC—32 to 60 inches; reddish brown (5YR 5/4) silty clay; 
massive; firm; violent effervescence; mildly alkaline. 


The thickness of the solum ranges from 26 to 50 
inches; the thickness of the sandy mantle ranges from 
20 to 40 inches. The Ap horizon is very dark grayish 
brown, dark gray, dark brown, or dark grayish brown. 
Some pedons have an A2 horizon between the Ap hori- 
zon and B2ir horizon that is grayish brown, light brownish 
gray, brown, or pinkish gray. It is fine sand, sand, or 
loamy fine sand. The B2ir is dark grayish brown, brown, 
strong brown, dark brown, dark reddish brown, reddish 
brown, or dark reddish gray. Some pedons have a B22ir 
horizon. Chunks of ortstein are in some pedons. All 
pedons have an A’2 horizon below the Bir horizon or a 
tongued horizon or both. Some pedons do not have a 
B2t horizon. The IIBt horizon and IIC horizon are clay or 
silty clay. The sandy upper part of the subsoil ranges 
from slightly acid to mildly alkaline. The substratum is 
mildly alkaline or moderately alkaline. 


Markey series 


The Markey series consists of deep, very poorly 
drained, moderately rapidly permeable soils in depres- 
sions on outwash plains and stream valleys. The soils 
formed in organic deposits underlain by sandy material. 
Slope ranges from 0 to 2 percent. 

Markey soils are similar to Cathro soils and are com- 
monly adjacent to Carbondale, Cathro, Mussey, and 
Roscommon soils. Carbondale soils formed in organic 
deposits more than 51 inches deep. The organic hori- 
zons of Cathro soils are underlain by loamy material at a 
depth of 16 to 51 inches. Mussey and Roscommon soils 
are poorly drained mineral soils. They are slightly higher 
than Markey soils. 

Typical pedon of Markey muck, approximately 1,640 
feet east and 40 feet south of NW corner of section 17, 
T. 23 N., R. 24 E: 


90 


Oai—0 to 5 inches; black (10YR 2/1) broken face and 
rubbed, sapric material; about 30 percent fiber, 5 
percent rubbed, weak medium granular structure; 
primarily herbaceous fibers; neutral; abrupt smooth 
boundary. 

Oa2—5 to 10 inches; black (10YR 2/1) broken face and 
rubbed, sapric material; about 20 percent fiber, 4 
percent rubbed; weak coarse granular structure; pri- 
marily herbaceous fibers; some woody fragments 
mostly less than 1/4 inch in diameter; neutral; clear 
wavy boundary. 

Oa3—10 to 20 inches; black (10YR 2/1) broken face 
and rubbed, sapric material; about 20 percent fiber, 
2 percent rubbed; weak coarse granular structure; 
primarily herbaceous fibers with some woody frag- 
ments mostly less than 1/4 inch in diameter; neutral; 
clear irregular boundary. 

Oa4—20 to 26 inches; dark reddish brown (5YR 2/2) 
broken face and black (10YR 2/1) rubbed, sapric 
material; about 20 percent fibers, 4 percent rubbed; 
weak coarse granular structure; primarily woody 
fragments less than 1/4 inch in diameter with many 
herbaceous fibers; numerous clean sand grains; 
neutral; abrupt wavy boundary. 

'ICg—26 to 60 inches; gray (10YR 5/1) fine sand; loose; 
single grain; neutral. 


The thickness of the organic layers and depth to 
sandy material range from 16 to 51 inches. The organic 
layers are primarily sapric material derived from herba- 
ceous plants, but include thin layers of primarily woody 
fragments in some pedons. These layers of woody frag- 
ments have a combined thickness of less than 10 
inches. Thin layers of hemic material also are in some 
pedons. The IC horizon is typically fine or medium sand 
which contains a few pebbles in some pedons. The 
organic layers are slightly acid or neutral; the substratum 
is neutral or mildly alkaline. 


Matherton series 


The Matherton series consists of deep, somewhat 
poorly drained soils on outwash plains. The soils are 
moderately permeable in the upper part and very rapidly 
permeable in the lower part. They formed in loamy mate- 
rial and are underlain by sand and gravel. Slope ranges 
from 0 to 3 percent. In Kewaunee County, these soils 
are slightly redder in the lower part of the solum than is 
defined for the series and have no dominant colors with 
chroma of 2 or less in the argillic horizon, but these 
differences do not alter their behavior. 

Matherton soils are commonly near Casco, Dresden, 
Fabius, and Mussey soils. Casco and Dresden soils are 
well drained. Fabius soils are thinner over sand and 
gravel. Mussey soils are poorly drained. 

Typical pedon of Matherton silt loam, 0 to 3 percent 
slopes, appoximately 600 feet east and 50 feet south of 
NW corner of section 32, T. 23 N., R. 24 E: 
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A1—0 to 6 inches; very dark brown (10YR 2/2) silt loam, 
gray (10YR 5/1) dry; weak medium subangular 
blocky structure; friable; neutral; clear smooth 
boundary. 

A2—6 to 10 inches; grayish brown (10YR 5/2) very fine 
sandy loam; few fine prominent yellowish brown 
(10YR 5/6) mottles; few medium very dark brown 
(10YR 2/2) worm casts; weak medium platy struc- 
ture parting to weak very fine subangular blocky; 
friable; neutral; clear smooth boundary. 

Bi—10 to 16 inches; dark yellowish brown (10YR 3/4) 
fine sandy loam; few fine prominent light brownish 
gray (10YR 6/2) mottles; weak thick platy structure 
parting to weak fine and very fine subangular blocky; 
friable; neutral; clear smooth boundary. 

B2t—16 to 23 inches; dark brown (7.5YR 4/4) clay loam; 
few fine distinct grayish brown (10YR §/2) and 
strong brown (7.5YR 5/6) mottles; weak fine suban- 
gular blocky structure; firm; thin patchy clay films; 
about 5 percent pebbles by volume; neutral; clear 
smooth boundary. 

IIB3t—23 to 27 inches; dark brown (7.5YR 4/4) sandy 
loam; few fine distinct grayish brown (10YR 5/2) and 
strong brown (7.5YR 5/6) mottles; weak fine suban- 
gular blocky structure; friable; thin patchy clay films; 
about 15 percent pebbles by volume; mildly alkaline; 
clear smooth boundary. 

\IC-—-27 to 60 inches; yellowish brown (10YR 5/4) sand 
and gravel; single grain; loose; slight effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 24 to 40 
inches. The A1 horizon or Ap horizon is black, very dark 
grayish brown, or very dark brown. The A2 horizon is 
pale brown, brown, or grayish brown. Some pedons have 
no A2 horizon. The B2t horizon is sandy clay loam, loam, 
or clay loam. Low-chroma mottles are present at least in 
the upper part of the B2t horizon and, in some pedons, 
above the B2t horizon. The IIC horizon is gravel, gravelly 
sand, or stratified sand and gravel. It is mildly alkaline or 
moderately alkaline. 


Menominee series 


The Menominee series consists. of deep, well drained 
soils on till plains. The soils are rapidly permeable in the 
upper part and moderately permeable in the lower part. 
They formed in lacustrine or windblown sands and in the 
underlying loamy calcareous till. Slope ranges from 1 to 
6 percent. 

Menominee soils are similar to Manistee and Meno- 
minee Variant soils and are commonly adjacent to Hor- 
tonville, Oakville, Onaway, and Waymor soils. Manistee 
and Menominee Variant soils have clayey and gravelly 
sand substratums, respectively. Hortonville, Oakville, 
Onaway, and Waymor soils occupy similar landscape 
positions. Hortonville, Onaway, and Waymor soils are 
loamy throughout. Oakville soils are sandy throughout. 
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Typical pedon of Menominee loamy fine sand, loamy 
substratum, 1 to 6 percent slopes, approximately 1,800 
feet west and 2,480 feet north of SE corner of section 
17, T. 23 .N., R. 24 E: 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, grayish brown (10YR 5/2) dry; 
weak fine subangular blocky structure; very friable; 
slightly acid; abrupt wavy boundary. 

B2thir—7 to 13 inches; dark brown (7.5YR 3/2) sand; 
single grain; large chunks of brittle ortstein material; 
medium acid; clear wavy boundary. 

B22ir—13 to 23 inches; dark brown (7.5YR 4/4) sand; 
single grain; large chunks of brittle ortstein material; 
slightly acid; clear irregular boundary. 

A’2—23 to 28 inches; brown (10YR 5/3) loamy sand; 
weak medium subangular blocky structure; firm; 
slightly acid; clear irregular boundary. 

IB2t—28 to 33 inches; reddish brown (5YR 4/4) loam; 
some brown (10YR 5/3) A2 coatings on faces of 
peds; weak medium subangular blocky structure; fri- 
able; few thin patchy clay films; neutral; clear irregu- 
lar boundary. 

1IB3—33 to 42 inches; brown (7.5YR 5/4) loam; weak 
fine subangular blocky structure; friable; slight ef- 
fervescence; mildly alkaline; clear irregular bound- 


ary. 

IIC—42 to 60 inches; light brown (7.5YR 6/4) loam; 
weak fine and very fine subangular blocky structure; 
friable; estimate 15 percent clay; slight efferves- 
cence; mildly alkaline. 


The thickness of the sandy mantle and depth to the 
IIBt horizon range from 20 to 40 inches. The A1 horizon 
and Ap horizon are black, very dark brown, very dark 
gray, very dark grayish brown, dark brown, and dark 
grayish brown. Uncultivated pedons have a pinkish gray 
A2 horizon. In some pedons there is no B2thir horizon. 
The B2ir horizon is dark brown, brown, strong reddish 
brown, or dark reddish brown. Ortstein materials occur 
throughout the Bir horizon in many pedons. The A’‘2 
horizon underlying the Bir horizon occurs as a separate 
horizon or as part of an A&B horizon. The |IBt horizon is 
sandy clay loam, loam, or clay loam. The IIC horizon 
typically is loam, but is sandy clay loam in some pedons. 
The sandy upper part of the subsoil ranges from strongly 
acid to slightly acid; the loamy part of the subsoil and 
substratum ranges from medium acid to mildly alkaline. 


Menominee Variant 


The Menominee Variant consists of deep, well drained 
to excessively drained soils on outwash plains. The soils 
are moderately permeable in the upper part and very 
rapidly permeable in the lower part. They formed in 
sandy and loamy lacustrine or windblown sediment un- 
derlain by gravelly sand. Slope ranges from 1 to 6 per- 
cent. 


91 


Menominee Variant soils are similar to Menominee 
loamy substratum soils and are commonly adjacent to 
Casco and Oakville soils. Menominee loamy substratum 
soils are underlain by loamy till. Casco soils have a 
loamy solum and are thinner over sand and gravel than 
the Menominee Variant soils. Oakville soils are sandy 
throughout. Casco and Oakville soils also do not have 
bisequal profiles. 

Typical pedon of Menominee Variant loamy fine sand, 
1 to 6 percent slopes, approximately 960 feet west and 
660 feet south of NE corner of section 30, T. 23 N., R. 
24 E: 


Ap-—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, grayish brown (10YR 5/2) dry; 
weak medium and coarse subangular blocky struc- 
ture; very friable; neutral; abrupt smooth boundary. 

B2tir—9 to 13 inches; strong brown (7.5YR 5/6) fine 
sand; weak fine subangular blocky structure; very 
friable; neutral; clear wavy boundary. 

B22ir—13 to 25 inches; reddish yellow (7.5YR 6/6) fine 
sand; single grain; loose; neutral; abrupt wavy 
boundary. 

A’2—25 to 32 inches; pale brown (10YR 6/3) fine sand; 
weak thick platy structure parting to weak very fine 
subangular blocky; very friable; neutral; clear wavy 
boundary. 

IIB21t—32 to 35 inches; dark yellowish brown (10YR 
4/4) loam; weak fine and medium subangular blocky 
Structure; friable; thin patchy clay films; about 5 per- 
cent pebbles by volume; neutral; clear wavy bound- 


ary. 

IIB22t—35 to 38 inches; dark brown (7.5YR 4/4) loam; 
weak fine subangular blocky structure; friable; thin 
patchy clay films; about 5 percent pebbles by 
volume; neutral; abrupt wavy boundary. 

IIC—38 to 60 inches; yellowish brown (10YR 5/4) gravel- 
ly sand; single grain; loose; about 25 percent peb- 
bles by volume; slight effervescence; mildly alkaline. 


The thickness of the sandy mantle and depth to the 
IIBt horizon range from 20 to 40 inches. The A1 horizon 
or Ap horizon is very dark gray, very dark grayish brown, 
very dark brown, or black. Some pedons have an A2 
horizon. The B2ir horizon is dark brown, brown, strong 
brown, or reddish yellow. Fragments or layers of ortstein 
are present in some pedons. The A’2 horizon may be a 
distinct horizon or may be only coatings on the faces of 
peds in the IIBt horizon. The !IBt horizon typically is loam 
but is sandy clay loam or silt loam in some pedons. The 
IIC horizon is gravel, stratified sand and gravel, or gravel- 
ly sand. The substratum is neutral or mildly alkaline. 


Mosel series 


The Mosel series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on lake 
plains and till plains. The soils formed in loamy material. 
Slope ranges from 0 to 3 percent. 
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The Mosel series is commonly adjacent to Manawa 
and Poygan soils. Manawa soils occupy similar land- 
scape positions but contain more clay in the lower part 
of the subsoil and in the substratum. Poygan soils 
occupy lower landscape positions and are poorly 
drained. 

Typical pedon of Mosel loam, 0 to 3 percent slopes, 
approximately 1,150 feet east and 100 feet south of NW 
corner of section 29, T. 22 N., R. 23 E: 


Ap—O to 9 inches; very dark gray (10YR 3/1) loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; very friable; mildly alkaline; abrupt smooth 
boundary. 

B1—9 to 16 inches; yellowish brown (10YR 5/4) sandy 
loam; few fine distinct grayish brown (10YR 5/2) and 
yellowish brown (10YR 5/6) mottles; weak fine and 
medium subangular blocky structure; very friable; 
mildly alkaline; clear wavy boundary. 

B21t—16 to 20 inches; brown (7.5YR 5/4) sandy loam; 
few fine distinct brown (7.5YR 5/2) and strong 
brown (7.5YR 5/6) mottles; weak fine and medium 
subangular blocky structure; very friable; some clay 
bridging of sand grains; mildly alkaline; clear smooth 
boundary. 

1IB22t—20 to 28 inches; reddish brown (5YR 5/4) silty 
clay loam; few fine distinct pinkish gray (6YR 7/2) 
and yellowish red (5YR 5/6) mottles; moderate 
medium subangular blocky structure; firm; thin con- 
tinuous clay films; mildly alkaline; clear wavy bound- 


ary. 

\I1C—28 to 60 inches; light brown (7.5YR 6/4) silty clay 
loam; few fine prominent light gray (N 7/0) and few 
fine distinct, strong brown (7.5YR 5/6) mottles; mas- 
sive; firm; strong effervescence; mildly alkaline. 


The thickness of the solum and depth to carbonates 
range from 24 to 36 inches. The A1 or Ap horizon is 
black, very dark brown, very dark gray, very dark grayish 
brown, or dark brown. Some pedons have a dark grayish 
brown, grayish brown, or brown A2 horizon. The B1 
horizon is brown, dark brown, dark yellowish brown, or 
yellowish brown. It is loam or sandy loam. The B2t hori- 
zon is sandy clay loam, clay loam, sandy loam, or loam. 
The !1B2t horizon is silty clay loam or silty clay. The clay 
content ranges from 10 to 35 percent in the B2t horizon 
and from 27 to 45 percent in the IIB2t horizon. The JIC 
horizon is silty clay loam or silty clay. In some pedons 
there are thin layers of silt, silt loam, fine sand, or clay. 
The subsoil is slightly acid to mildly alkaline; the substra- 
tum is mildly alkaline or moderately alkaline. 


Mussey series 


The Mussey series consists of deep, poorly drained 
soils in drainageways and depressions on outwash 
plains. The soils are moderately permeable in the upper 
part and rapidly permeable in the lower part. They 
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formed in loamy material overlying calcareous sand and 
gravel. Slope ranges from 0 to 2 percent. In Kewaunee 
County, these soils do not have mottles throughout the B 
horizon as defined for the series, but this difference does 
not alter their behavior. 

Mussey soils are commonly adjacent to Casco, Fabius, 
and Markey soils. Casco soils are well drained and 
occupy higher landscape positions than Mussey soils. 
Fabius soils are somewhat poorly drained and are also 
higher than Mussey soils. Markey soils are very poorly 
drained organic soils underlain by fine sand. They 
occupy large depressions. 

Typical pedon of Mussey loam, approximately 75 feet 
west and 270 feet north of SE corner of section 30, T. 
23 .N., R. 24 E: 


Ap—0 to 11 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate coarse granular structure; 
friable; mildly alkaline; abrupt smooth boundary. 

B21ttg—11 to 16 inches; dark gray (10YR 4/1) loam; 
moderate medium and coarse subangular blocky 
structure; firm; thin patchy clay films; about 4 per- 
cent pebbies by volume; mildly alkaline; abrupt 
smooth boundary. 

B22tg—16 to 17 inches; dark gray (10YR 4/1) loam; 
moderate medium subangular blocky structure; firm; 
few thin patchy clay films; about 15 percent pebbles 
by volume; neutral; clear smooth boundary. 

B3g—17 to 19 inches; dark grayish brown (2.5Y 4/2) 
gravelly loam; few medium prominent yellowish 
brown (10YR 5/6) mottles; weak fine subangular 
blocky structure; friable; about 25 percent pebbles 
by volume; slight effervescence; mildly alkaline; 
clear irregular boundary. 

Cg—19 to 60 inches; gray (5Y 5/1) gravelly sand; single 
grain; about 40 percent pebbles by volume; loose; 
strong effervescence; mildly alkaline. 


The thickness of solum ranges from 14 to 20 inches. 
Matrix colors of the Bg horizon are gray, grayish brown, 
dark gray, or dark grayish brown. The B2g horizon is 
loam, sandy clay loam, or clay loam. The lower part of 
the B horizon is gravelly loam or gravelly sandy clay 
loam in most pedons. The C horizon is gravelly sand or 
dominantly gravel or dominantly sand. The subsoil is 
slightly acid or mildly alkaline. 


Namur series 


The Namur series consists of very shallow and shal- 
low, well drained, moderately permeable soils on bed- 
rock-controlled uplands. The soils formed in loamy mate- 
rial overlying dolomite at a depth of 5 to 12 inches. 
Slope commonly ranges from 1 to 6 percent, but is up to 
20 percent in complex with Rock outcrop. 

Namur soils are similar to Ruse soils and are common- 
ly adjacent to Kolberg Variant soils. Ruse soils are poorly 
drained and have dolomite at a depth of 10 to 20 inches. 
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Kolberg Variant soils occupy landscape positions similar 
to those of the Namur soils. They have dolomite at a 
depth of 10 to 20 inches, and they contain more clay 
than Namur soils. 

Typical pedon of Namur loam, 1 to 6 percent slopes, 
approximately 2,310 feet east and 1,100 feet south of 
NW corner of section 32, T. 24.N., R. 24 E: 


A1—0 to 5 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; weak very 
fine subangular blocky structure; friable; mildly alka- 
line; abrupt smooth boundary. 

B2—5 to 7 inches; brown (7.5YR 4/4) loam; many 
medium very dark brown (10YR 2/2) worm casts; 
weak fine subangular blocky structure; friable; mildly 
alkaline; abrupt wavy boundary. 

R—7 to 60 inches; dolomite bedrock. 


The thickness of the solum and depth to dolomite 
range from 5 to 12 inches. The subsoil is loam or silt 
loam. The solum is slightly acid to mildly alkaline. In 
some places the dolomite has crevices filled with soil 
material. 


Nichols series 


The Nichols series consists of deep, well drained, 
moderately permeable soils on lake plains. The soils 
formed in loamy material underlain by stratified silt and 
very fine sand. Slope ranges from 1 to 6 percent. 

Nichols soils are similar to Boyer and Zurich soils and 
are commonly adjacent to Boyer, Kibbie, and Zurich 
soils. Boyer soils have a Bt horizon and are underlain by 
sand and gravel. Kibbie and Zurich soils also have a Bt 
horizon. Kibbie soils also are somewhat poorly drained 
and are in lower landscape positions. 

Typical pedon of Nichols fine sandy loam, 1 to 6 
percent slopes, approximately 1,800 feet south and 30 
feet east of NW corner of section 8, T. 22 N., R. 24 E: 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
moderate fine granular structure; very friable; many 
roots; mildly alkaline; abrupt smooth boundary. 

B1i—7 to 19 inches; dark brown (7.5YR 4/4) fine sandy 
loam; weak medium subangular blocky structure; 
very friable; few roots; mildly alkaline; clear wavy 
boundary. 

B21—19 to 24 inches; dark yellowish brown (10YR 4/4) 
very fine sandy loam; weak medium subangular 
blocky structure; friable; mildly alkaline; clear wavy 
boundary. 

B22—24 to 27 inches; dark brown (7.5YR 4/4) silt loam; 
moderate medium subangular blocky structure; fri- 
able; mildly alkaline; clear wavy boundary. 

C1—27 to 54 inches; yellowish brown (10YR 5/4) very 
fine sand; massive; very friable; strong efferves- 
cence; moderately alkaline; abrupt smooth bound- 
ary. 
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C2—54 to 60 inches; yellowish brown (10YR 5/4) strati- 
fied silt and very fine sand; massive; very friable; 
strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 36 
inches. The B horizon is brown, dark brown, strong 
brown, yellowish brown, or dark yellowish brown. Some 
pedons have thin subhorizons of medium sand or a few 
pebbles in the B horizon. The C horizon is typically 
Stratified silt and very fine sand, but in some pedons 
there are thin layers of medium sand, gravel, or silty clay. 
The subsoil is neutral to moderately alkaline. 


Oakville series 


The Oakville series consists of deep, well drained, 
rapidly permeable soils on low sand dunes, beach 
ridges, and lake plains. The soils formed in sandy lacus- 
trine or windblown sediment. Slope ranges from 1 to 12 
percent. 

The Oakville soils are commonly associated with Al- 
lendale, Manistee, Menominee loamy substratum, Meno- 
minee Variant, and Wainola soils. Allendale and Wainola 
soils occupy depressions and drainageways and are 
somewhat poorly drained. Manistee, Menominee loamy 
substratum, and Menominee Variant soils occupy similar 
landscape positions. They are underlain by clayey till, 
loamy till, or gravelly sand, respectively. 

Typical pedon of Oakville loamy fine sand, 6 to 12 
percent slopes, approximately 1,370 feet south and 150 
feet east of NW corner of section 21, T. 23 N., R. 24 E: 


Ap—0O to 7 inches; dark brown (7.5YR 3/2) loamy fine 
sand, brown (10YR 4/3) dry; single grain; loose; 
many roots; neutral; abrupt smooth boundary. 

B21—7 to 11 inches; brown (7.5YR 4/4) fine sand; 
single grain; loose; many roots; neutral; clear wavy 
boundary. 

B22—11 to 18 inches; strong brown (7.5YR 5/6) fine 
sand; single grain; loose; few roots; slightly acid; 
clear wavy boundary. 

B3—18 to 22 inches; reddish yellow (7.5YR 6/6) fine 
sand; single grain; loose; few roots; slightly acid; 
gradual wavy boundary. 

C—22 to 60 inches; reddish yellow (7.5YR 6/6) fine 
sand; single grain; loose; slightly acid. 


The thickness of the solum ranges from 18 to 36 
inches. The Ap horizon is brown, dark brown, very dark 
grayish brown, dark grayish brown, or dark yellowish 
brown. The B2 horizon is very dark brown, brown, strong 
brown, light brown, or reddish yellow. Some pedons are 
as much as 50 percent medium sand and, to a much 
lesser extent, coarse sand with a few pebbles. The sub- 
soil and substratum is medium acid to neutral. 
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Omro series 


The Omro series consists of deep, well drained soils 
on till plains. The soils are slowly permeable in the upper 
part and moderately permeable in the lower part. They 
formed in thin loess overlying clayey calcareous till and 
in the underlying loamy calcareous till. Slope ranges 
from 1 to 12 percent. In Kewaunee County, these soils 
have albic material interfingering into the argillic horizon. 
This is not definitive of the Omro series, but does not 
alter soil behavior. 

Omro soils are similar to Hortonville soils and are 
commonly adjacent to Hortonville, Kewaunee, Manawa, 
and Waymor soils. Hortonville, Kewaunee, and Waymor 
soils occupy similar landscape positions. Hortonville and 
Waymor soils have less clay in the subsoil. Kewaunee 
soils have more clay in the lower part of the subsoil and 
substratum. Manawa soils have more clay in the lower 
part of the subsoil and substratum, are somewhat poorly 
drained, and are lower on the landscape. 

Typical pedon of Omro silt loam, 1 to 6 percent 
slopes, approximately 1,660 feet west and 30 feet north 
of SE corner of section 13, T. 25 N., R. 23 E: 


Ap—oO to 6 inches; dark brown (7.5YR 3/2) silt loam, 
pinkish gray (5YR 6/2) dry; weak fine granular struc- 
ture; friable; mildly alkaline; abrupt smooth boundary. 

B&A—6 to 9 inches; reddish brown (2.5YR 4/4) clay 
(Bt); moderate fine subangular blocky structure that 
is interfingered by or has ped coatings of brown 
(7.5YR 5/2) silt loam (A2); firm; mildly alkaline; clear 
irregular boundary. 

B21t—9 to 20 inches; reddish brown (2.5YR 4/4) clay; 
moderate fine angular blocky structure; firm; thin 
continuous clay films; mildly alkaline; clear wavy 
boundary. 

B22t—20 to 27 inches; reddish brown (2.5YR 4/4) clay; 
moderate fine subangular blocky structure; firm; thin 
continuous clay film; moderately alkaline; abrupt 
wavy boundary. 

IIB3t—27 to 30 inches; reddish brown (SYR 4/4) loam; 
weak fine subangular blocky structure; friable; thin 
patchy clay films; about 8 percent pebbles by 
volume; moderately alkaline; clear wavy boundary. 

I1C—30 to 60 inches; brown (7.5YR 5/4) loam; weak fine 
subangular blocky structure; friable; about 14 per- 
cent pebbles by volume; strong effervescence; mod- 
erately alkaline. 


The thickness of the solum and depth to free carbon- 
ates range from 24 to 39 inches. The Ap horizon is 
grayish brown, dark grayish brown, very dark grayish 
brown, dark brown, or brown. It is silt loam or silty clay 
loam. Where present, the A2 horizon is brown, dark 
brown, dark grayish brown, and grayish brown. The B&A 
horizon has colors and characteristics of both the overly- 
ing A2 horizon and the underlying B2t horizon. Some 
pedons have no B&A horizon. The B2t horizon is reddish 
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brown or dark reddish brown. It is silty clay or clay but 
has thin subhorizons of clay loam or silty clay loam in 
some pedons. The B2t horizon is between 35 to 60 
percent clay. Some pedons have low-chroma mottles in 
the lower part of the B2t horizon. The |IB3t horizon is 
loam or clay loam. Some pedons do not have a IIB3t 
horizon. The [IC horizon is loam, sandy loam, or fine 
sandy loam. The upper part of the subsoil is slightly acid 
to mildly alkaline; the lower part is mildly alkaline or 
moderately alkaline. The substratum is mildly alkaline or 
moderately alkaline. 


Onaway series 


The Onaway series consists of deep, well drained, 
moderately permeable soils on till plains. The soils 
formed in loamy, calcareous till. Slope ranges from 1 to 
12 percent. In Kewaunee County, these soils contain 
less clay in the solum and C horizon than is defined for 
the series, but this difference does not alter their behav- 
ior. 

Onaway soils are commonly adjacent to Angelica, Hor- 
tonville, Longrie, and Solona soils. Angelica and Solona 
soils occupy depressions and drainageways. They are 
poorly drained and somewhat poorly drained, respective- 
ly. Hortonville and Longrie soils occupy landscape posi- 
tions similar to Onaway soils. Hortonville soils typically 
have a thicker solum. Longrie soils are underlain by 
dolomite at a depth of 20 to 40 inches. 

Typical pedon of Onaway loam, 1 to 6 percent slopes, 
approximately 1,600 feet south and 30 feet east of the 
NW corner of section 21, T. 25 N., R. 25 E: 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; weak fine and 
very fine granular structure; very friable; neutral; 
abrupt smooth boundary. 

B2ir—8 to 13 inches; dark brown (7.5YR 4/4) loam; 
weak fine subangular blocky structure; friable; neu- 
tral; clear wavy boundary. 

A’2—13 to 15 inches; pinkish gray (6YR 6/2) sandy 
loam; weak fine subangular blocky structure; friable; 
about 5 percent pebbles by volume; neutral; clear 
irregular boundary. 

B&A’—15 to 18 inches; reddish brown (5YR 4/4) loam 
(Bt); weak medium subangular blocky structure that 
has interfingers and ped coatings of pinkish gray 
(5YR 6/2) sandy loam (A2); friable; about 5 percent 
pebbles by volume; brittle when dry; vesicular; neu- 
tral; clear irregular boundary. 

B’2—18 to 25 inches; reddish brown (5YR 4/4) loam; 
weak fine subangular blocky structure; friable; about 
8 percent pebbles by volume; slight effervescence; 
mildly alkaline; clear wavy boundary. 

B’3—25 to 28 inches; reddish brown (5YR 5/4) loam; 
weak fine subangular blocky structure; friable; about 
8 percent pebbles by volume; strong effervescence; 
mildly alkaline; clear wavy boundary. 
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C—28 to 60 inches; light reddish brown (5YR 6/4) sandy 
loam; few fine distinct reddish yellow (5YR 6/6) mot- 
tles; massive; friable; about 10 percent pebbles by 
volume; violent effervescence; mildly alkaline. 


The thickness of the solum ranges from 15 to 30 
inches. The Ap or A1 horizon is black, very dark brown, 
very dark gray, or very dark grayish brown. Where pres- 
ent, the A1 horizon ranges from 1 to 3 inches in thick- 
ness. Some pedons have a fine sandy loam A2 horizon 
above the Bir horizon. The B2ir horizon is fine sandy 
loam or loam. Some pedons have no A’2 horizon under- 
lying the Bir horizon; however, all pedons have an A&B 
horizon or B&A horizon. The A part of this horizon is 
loamy fine sand, loamy sand, fine sandy loam or sandy 
loam. The B part of the A&B or B&A horizon is like the 
underlying B horizon. The B horizon is loam, clay loam, 
or silty clay loam. It is dark brown, reddish brown, or 
dark reddish brown. The C horizon is loam, silt loam, or 
sandy loam. Volume of pebbles ranges up to 10 percent. 
The subsoil is neutral.or mildly alkaline; the substratum is 
mildly alkaline or moderately alkaline. 


Pella series 


The Pella series consists of deep, poorly drained, 
moderately permeable soils in depressions and drain- 
ageways on till plains. The soils formed in silty material 
and in the underlying loamy till. Slope ranges from 0 to 2 
percent. These soils are redder in the C horizon than is 
defined for the series, but this difference does not alter 
their behavior. 

Pella soils are similar to Angelica soils and are com- 
monly adjacent to Carbondale, Cathro, Hortonville, La- 
martine, Symco, and Waymor soils. Angelica soils have a 
thinner solum than the Pella soils. Carbondale and 
Cathro soils occupy lower areas on the landscape and 
formed in organic deposits. Hortonville, Lamartine, 
Symco, and Waymor soils occupy higher landscape posi- 
tions. Hortonville and Waymor soils are well drained. 
Lamartine and Symco soils are somewhat poorly 
drained. 

Typical pedon of Pella silt loam, approximately 2,300 
feet north and 2,690 feet east of the SW corner of 
section 23, T. 22 N., R. 23 E: 


Ap—0 to 7 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; weak fine subangular 
blocky structure; very friable; common roots; mildly 
alkaline; abrupt smooth boundary. 

A12—7 to 14 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak fine and medium suban- 
gular blocky structure; friable; few roots; mildly alka- 
line; clear wavy boundary. 

B1g—14 to 18 inches; dark gray (5Y 4/1) silt loam; gray 
(10YR 6/1) silt coatings on faces of peds; weak 
medium and coarse subangular blocky structure; fri- 
able; mildly alkaline; clear wavy boundary. 
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B2g—18 to 27 inches; dark gray (5Y 4/1) silt loam; weak 
fine and medium subangular blocky structure; firm; 
mildly alkaline; clear wavy boundary. 

IIB3g—27 to 30 inches; gray (5Y 5/1) loam; weak 
medium subangular blocky structure; friable; mildly 
alkaline; clear wavy boundary. 

lIC—30 to 60 inches; light brown (7.5YR 6/4) loam; few 
fine distinct pinkish gray (7.5YR 6/2) and common 
fine prominent strong brown (7.5YR 5/8) mottles; 
massive; firm; violent effervescence; mildy alkaline. 


The thickness of the solum ranges from 30 to 42 
inches. The thickness of the silty overburden is normally 
less than 40 inches. The mollic epipedon ranges from 12 
to 24 inches in thickness. The B horizon typically is dark 
gray or gray silt loam or silty clay loam. The IIC horizon 
is loam or clay loam. The subsoil and substratum is 
mildly alkaline or moderately alkaline. 


Poygan series 


The Poygan series consists of deep, poorly drained, 
slowly permeable soils in depressions and drainageways 
on lake plains and till plains. The soils formed mostly in 
clayey, calcareous lacustrine or till material. Slope 
ranges from 0 to 2 percent. 

Poygan soils are commonly adjacent to Carbondale, 
Cathro, Kewaunee and Manawa soils. Carbondale and 
Cathro soils occupy lower landscape positions and are 
formed in organic deposits. Kewaunee and Manawa soils 
occupy higher landscape positions. Kewaunee soils are 
well drained. Manawa soils are somewhat poorly drained. 

Typical pedon of Poygan silty clay loam, approximately 
1,890 feet west and 320 feet north of SE corner of 
section 31, T. 25 .N., R. 23 E: 


Ap—0O to 9 inches; very dark gray (10YR 3/1) silty clay 
loam, grayish brown (10YR 5/2) dry; weak fine and 
medium subangular blocky structure; firm; mildly al- 
kaline; abrupt smooth boundary. 

B1g—9 to 13 inches; dark gray (10YR 4/1) silty clay; few 
fine prominent yellowish brown (10YR 5/6) mottles; 
weak fine and medium subangular blocky structure; 
firm; mildly alkaline; clear wavy boundary. 

B21—13 to 19 inches; reddish brown (5YR 5/3) clay; 
common medium distinct gray (5YR 5/1) and 
common fine prominent yellowish red (5YR 5/6) 
mottles; weak fine and medium subangular blocky 
structure; firm; mildly alkaline; clear wavy boundary. 

B22—19 to 27 inches; reddish brown (5YR 5/3) clay; 
few fine distinct gray (SYR 5/1) mottles and 
common fine prominent yellowish red (SYR 5/6) 
mottles; weak fine angular blocky structure; firm; 
mildly alkaline; clear wavy boundary. 

C—27 to 60 inches; reddish brown (5YR 5/4) clay; 
common fine distinct yellowish red (5YR 5/6) mot- 
tles; few fine prominent pink (5YR 7/3) calcium car- 
bonate nodules; weak fine and medium subangular 
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blocky structure; firm; violent effervescence; mildly 
alkaline. 


The thickness of the solum ranges from 20 to 36 
inches. The A horizon is black or very dark gray. The 
B1g horizon is silty clay loam or silty clay. The B horizon 
and C horizon are between 35 and 60 percent clay. 
Volume of pebbles in the B and C horizons is commonly 
less than 5 percent. The C horizon is silty clay or clay. 
The subsoil is neutral or mildly alkaline; the substratum is 
mildly alkaline or moderately alkaline. 


Rodman series 


The Rodman series consists of deep, excessively 
drained, very rapidly permeable soils on outwash plains 
and moraines. The soils formed in gravelly loamy materi- 
al underlain by calcareous sand and gravel. Slope 
ranges from 2 to 35 percent. In Kewaunee County, these 
soils have a thinner subsoil than is defined for the series, 
but this difference does not alter their behavior. 

Rodman soils are near Casco, Dresden, Fabius, and 
Matherton soils, all of which have a thicker solum and 
more clay in the subsoil than Rodman soils. Casco and 
Dresden soils occupy similar landscape positions. Fabius 
and Matherton soils are somewhat poorly drained and 
occupy depressions and drainageways. 

Typical pedon of Rodman gravelly sandy loam, from 
an area of Rodman-Casco complex, 20 to 35 percent 
slopes, approximately 2,640 feet west and 1,750 feet 
south of NE corner of section 30, T. 23 N., R. 24 E: 


Ap—0 to 6 inches; dark brown (10YR 3/3) gravelly 
sandy loam, brown (10YR 5/3) dry; moderate fine 
and very fine subangular blocky structure; friable; 
neutral; abrupt smooth boundary. 

B2—6 to 9 inches; dark brown (7.5YR 4/4) gravelly 
sandy loam; single grain; loose; neutral; abrupt 
smooth boundary. 

C1—9 to 12 inches; light yellowish brown (10YR 6/4) 
coarse and very coarse sand; about 8 percent fine 
and very fine gravel by volume; single grain; loose; 
slight effervescence; mildly alkaline; clear smooth 
boundary. 

C2—12 to 60 inches; light yellowish brown (10YR 6/4) 
coarse sand and gravel; single grain; loose; about 
35 percent gravel by volume; slight effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 8 to 15 
inches. The A horizon is very dark brown, very dark 
grayish brown, or dark brown. The B horizon is brown, 
dark brown, or dark yellowish brown. It is gravelly loam 
or gravelly sandy loam. The C horizon is gravel or coarse 
sand and gravel. The subsoil is neutral or mildly alkaline; 
the substratum is mildly alkaline or moderately alkaline. 
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Roscommon series 


The Roscommon series consists of deep, poorly 
drained and very poorly drained, rapidly permeable soils 
on lake plains. The soils formed in sandy lacustrine ma- 
terial. Slope ranges from 0 to 2 percent. 

Roscommon soils are commonly adjacent to Carbon- 
dale, Fabius, Markey, Mussey, and Wainola soils. Car- 
bondale and Markey soils occupy lower landscape posi- 
tions and formed in organic deposits. Fabius and Wain- 
ola soils occupy higher landscape positions and are 
somewhat poorly drained. Mussey soils occupy land- 
scape positions similar to Roscommon soils, but are un- 
derlain by gravelly sand and have a Bt horizon. 

Typical pedon of Roscommon mucky loamy sand, ap- 
proximately 2,440 feet west and 2,400 feet north of SE 
corner of section 15, T. 25 N., R. 23 E: 


A1—O to 9 inches; black (10YR 2/1) mucky loamy sand, 
very dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; very friable; mildly alkaline; clear 
wavy boundary. 

Cig—9 to 24 inches; dark gray (10YR 4/1) loamy sand; 
single grain; loose; mildly alkaline; clear wavy 
boundary. 

C2—24 to 60 inches; dark grayish brown (10YR 4/2) 
sand; single grain; loose; mildly alkaline. 


The A1 or Ap horizon is black, very dark gray, or very 
dark brown. The A1 horizon ranges from 6 to 16 inches 
in thickness. The C horizon is dark gray, dark grayish 
brown, grayish brown, gray, light gray, light brownish 
gray, pinkish gray, or brown. Reaction is slightly acid to 
mildly alkaline throughout. 


Ruse series 


The Ruse series consists of shallow, poorly drained, 
moderately permeable soils in depressions on bedrock- 
controlled till plains. The soils formed in loamy and 
sandy material and are underlain by dolomite at a depth 
of 10 to 20 inches. Slope ranges from 0 to 2 percent. In 
Kewaunee County, these soils have a thicker dark A 
horizon than is defined for the series, but this difference 
does not alter their behavior. 

Ruse soils are commonly associated with Angelica, 
Bonduel, Longrie, and Namur soils. Angelica soils 
occupy similar landscape positions and are more than 60 
inches deep over dolomite. Bonduel and Longrie soils 
are underlain by dolomite at a depth of 20 to 40 inches. 
Bonduel is somewhat poorly drained. Longrie and Namur 
are well drained. Namur soils are underlain by dolomite 
at a depth of 5 to 12 inches. 

Typical pedon of Ruse loam, approximately 1,300 feet 
east and 75 feet south of NW corner of section 27, T. 25 
N., R. 23 E: 


A11—0 to 4 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; weak 
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medium subangular blocky structure; friable; mildly 
alkaline; clear wavy boundary. 

A12—4 to 9 inches; very dark gray (10YR 3/1) loam, 
grayish brown (10YR 5/2) dry; weak medium suban- 
gular blocky structure; friable; mildly alkaline; clear 
wavy boundary. 

B21g—9 to 12 inches; gray (10YR 5/1) fine sandy loam; 
weak fine and medium subangular blocky structure; 
very friable; mildly alkaline; clear wavy boundary. 

B22—12 to 14 inches; brown (7.5YR 5/4) loamy fine 
sand; few fine distinct brown (7.5YR 5/2) and 
common fine distinct strong brown (7.5YR 5/6) mot- 
tles; weak medium subangular blocky structure; very 
friable; slight effervescence; mildly alkaline; abrupt 
wavy boundary. 

IIR—14 to 60 inches; dolomite bedrock. 


The thickness of the solum and depth to dolomite 
range from 10 and 20 inches. The B horizon is typically 
fine sandy loam, silt loam, or loam with some thin hori- 
zons of loamy fine sand, silty clay loam, or clay loam. 
Some pedons have a thin layer of organic matter over 
the A horizon. The A horizon is black, very dark brown, 
very dark gray, or very dark grayish brown and ranges 
from 5 to 10 inches in thickness. The Bg horizon has 
chroma of 1 or 2. Some pedons have a thin C horizon. 
The upper few inches of dolomite are soft and weath- 
ered in some pedons. The subsoil is slightly acid to 
mildly alkaline. 


Shiocton series 


The Shiocton series consists of deep, somewhat 
poorly drained, moderately permeable soils on lake 
plains. The soils formed in silty and sandy, calcareous 
lacustrine material. Slope ranges from 0 to 3 percent. 

Shiocton soils are commonly adjacent to Bach, Kibbie, 
Nichols, and Zurich soils. Bach soils occupy lower areas 
in the landscape and are poorly drained. Kibbie soils 
occupy landscape positions similar to Shiocton soils. 
They have a Bt horizon. Nichols and Zurich soils occupy 
higher landscape positions and are well drained. Zurich 
soils also have a Bt horizon. 

Typical pedon of Shiocton silt loam, 0 to 3 percent 
slopes, approximately 313 feet west and 680 feet south 
of NE corner of section 20, T. 23 N., R. 24 E: 


Ap—0 to 9 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; medium fine subangular blocky 
structure; very friable; mildly alkaline; abrupt smooth 
boundary. 

B1—9 to 11 inches; light yellowish brown (10YR 6/4) silt 
loam; few fine distinct light gray (10YR 7/2) and 
common fine distinct brownish yellow (10YR 6/6) 
mottles; common medium black (10YR 2/1) worm 
casts; weak thin platy structure; very friable; slight 
effervescence; mildly alkaline; abrupt smooth bound- 
ary. 
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B2—11 to 16 inches; light brown (7.5YR 6/4) silt loam; 
few fine distinct white (10YR 8/2) and common fine 
prominent reddish yellow (7.5YR 6/8) mottles;: 
common medium black (10YR 2/1) worm casts: 
weak thin platy structure; very friable; strong ef- 
fervescence; mildly alkaline; clear wavy boundary. 

B38—16 to 25 inches; light reddish brown (5YR 6/4) 
Stratified silt and very fine sand; few fine distinct 
pinkish white (65YR 8/2) and many medium distinct 
reddish yellow (7.5YR 6/6) mottles; weak thick platy 
structure parting to weak fine and very tine subangu- 
lar blocky; very friable; violent effervescence; moder- 
ately alkaline; gradual wavy boundary. 

C—25 to 60 inches; light reddish brown (5YR 6/3) strati- 
fied silt and very fine sand; few fine distinct pinkish 
white (5YR 8/2) and few fine prominent reddish 
yellow (7.5YR 6/6) mottles; weak thin platy struc- 
ture; very friable; violent effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 16 to 36 
inches. The thickness of the mollic epipedon ranges 
from 8 to 15 inches. Most pedons are calcareous almost 
to the surface, but some are leached as deep as 30 
inches. The A1 or Ap horizon is black, very dark brown, 
dark brown, very dark grayish brown, or very dark gray. 
In some pedons, thin layers of silt loam, fine sandy loam, 
sand, or clay occur in the C horizon below a depth of 40 
inches. The subsoil ranges from slightly acid to mildly 
alkaline; the substratum is mildly alkaline or moderately 
alkaline. 


Solona series 


The Solona series consists of deep, somewhat poorly 
drained, moderately permeable soils in depressions and 
drainageways on till plains. The soils formed mostly in 
loamy, calcareous till. Slope ranges from 0 to 3 percent. 

Solona soils are similar to Lamartine and Symco soils 
and commonly adjacent to Angelica, Cathro, and 
Onaway soils. Lamartine soils have a thicker silty mantle. 
Symco soils contain more clay in the subsoil. Angelica 
soils occupy lower landscape positions and are poorly 
drained. Cathro soils occupy lower, landscape positions, 
are very poorly drained, and are formed in 16 to 51° 
inches of organic deposits over loamy material. Onaway 
soils occupy higher landscape positions and are well 
drained. 

Typical pedon of Solona silt loam, 0 to 3 percent 
slopes, approximately 640 feet west and 60 feet south of 
NE corner of section 3, T. 25 N., R. 25 E: 


Ap—0 to 9 inches; very dark brown (10YR 2/2) silt loam, 
dark gray (10YR 4/1) dry; weak fine subangular 
blocky structure; very friable; mildly alkaline; abrupt 
smooth boundary. 

B21t—9 to 17 inches; reddish brown (5YR 5/4) loam; 
common fine distinct pinkish gray (5YR 6/2) and 
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many fine prominent yellowish red (5YR 5/8) mot- 
tles; weak fine subangular blocky structure; friable; 
thin patchy clay films; about 5 percent pebbles by 
volume; mildly alkaline; clear smooth boundary. 

B22t—17 to 28 inches; reddish brown (5YR 5/4) loam; 
common fine distinct pinkish gray (6YR 6/2) and 
many fine prominent yellowish red (6YR 5/8) mot- 
tles; moderate fine subangular blocky structure; fri- 
able; thin patchy clay films; about 5 percent pebbles 
by volume; mildly alkaline. 

C—28 to 60 inches; reddish brown (5YR 5/4) loam; few 
fine distinct pinkish gray (5YR 6/2) and common 
fine distinct yellowish red (5YR 5/6) mottles; weak 
thick platy structure; friable; about 10 percent peb- 
bles by volume; violent effervescence; mildly alka- 
line. 


The thickness of the solum and depth to free carbon- 
ates typically range from 20 to 40 inches. The A1 or Ap 
horizon is dark brown, very dark grayish brown, or very 
dark brown. Where present, the A2 horizon is loam, 
sandy loam, or silt loam. Where present, the B1 horizon 
is loam, sandy loam, or silt loam. The Bt horizon is sandy 
loam, loam, or clay loam. Some pedons have a B3 
horizon. The C horizon is loam or sandy loam. The sub- 
soil is neutral or mildly alkaline; the substratum is mildly 
alkaline or moderately alkaline. 


Symco series 


The Symco series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on till plains. 
The soils formed mostly in loamy calcareous till. Slope 
ranges from 0 to 3 percent. 

Symco soils are similar to Lamartine and Solona soils 
and are commonly adjacent to Cathro, Hortonville, and 
Pella soils. Lamartine soils have a thicker solum and a 
thicker silty mantle. Solona soils have less clay in the 
subsoil. Cathro soils occupy lower landscape positions 
and are formed in 16 to 51 inches of organic deposits 
over loamy material. Hortonville soils occupy higher land- 
scape positions and are well drained. Pella soils occupy 
lower landscape positions and are poorly drained. 

Typical pedon of Symco silt loam, 0 to 3 percent 
slopes, approximately 1,000 feet west and 50 feet south 
of NE corner of section 11, T. 23 N., R. 24 E: 


Ap—0 to 9 inches; very dark brown (10YR 2/2) silt loam, 
grayish brown (10YR 5/2) dry; weak medium suban- 
gular blocky structure; very friable; mildly alkaline; 
abrupt smooth boundary. 

B21t—9 to 14 inches; brown (7.5YR 4/4) clay foam; 
common fine distinct grayish brown (10YR 5/2) and 
many fine distinct strong brown (7.5YR 5/6) mottles; 
moderate medium subangular blocky structure; firm; 
thin continuous clay films; about 5 percent pebbles 
by volume; mildly alkaline; clear wavy boundary. 

B22t—14 to 24 inches; brown (7.5YR 4/4) clay loam; 
common fine distinct grayish brown (10YR 5/2) and 
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many fine distinct strong brown (7.5YR 5/6) mottles; 
moderate fine subangular blocky structure; firm; thin 
continuous clay films; about 5 percent pebbles by 
volume; mildly alkaline; clear wavy boundary. 

B23t—24 to 28 inches; reddish brown (5YR 4/4) clay 
loam; common fine distinct grayish brown (10YR 
5/2) and many fine distinct yellowish red (6YR 5/6) 
mottles; moderate fine subangular blocky structure; 
firm; about 5 percent pebbles by volume; slight ef- 
fervescence; mildly alkaline; clear wavy boundary. 

C—28 to 60 inches; reddish brown (5YR 5/4) loam; few 
fine distinct light brownish gray (10YR 6/2) and yel- 
lowish red (5YR 5/6) mottles; weak fine subangular 
blocky structure; friable; about 10 percent pebbles 
by volume; violent effervescence; mildly alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The A1 or Ap horizon is black, very dark brown, 
very dark grayish brown, or very dark gray. Where pres- 
ent, the A2 horizon is loam, sandy loam, or silt loam. The 
Bt horizon is dark brown, brown, light brown, reddish 
brown, or light reddish brown. It is loam, clay loam, or 
silty clay loam. Clay content averages between 20 and 
40 percent. The C horizon is reddish brown, yellowish 
red, brown, or strong brown. It is loam, clay loam, or silty 
clay loam. The subsoil and substratum is mildly alkaline 
or moderately alkaline. Pebbles make up as much as 15 
percent, by volume, of the solum and C horizon. 


Wainola series 


The Wainola series consists of deep, somewhat poorly 
drained, rapidly permeable soils on lake plains, outwash 
plains, and lake beaches. They formed in water-laid 
sand. Slope ranges from 0 to 3 percent. These soils are 
more alkaline below a depth of about 2 feet and contain 
free carbonates at a shallower depth than is defined for 
the series, but these differences do not alter their behav- 
ior. 

Wainola soils are commonly near Allendale, Casco, 
Matherton, Oakville, and Roscommon soils. Allendale 
soils are clayey in the lower part of the subsoil and in 
the substratum. Casco and Matherton soils have a loamy 
subsoil and are underlain by sand and gravel. Roscom- 
mon soils are poorly drained and very poorly drained. 
Casco and Oakville soils are well drained. 

Typical pedon of Wainola loamy fine sand, 0 to 3 
percent slopes, 2,600 feet west and 200 feet north of SE 
corner of section 8, T. 23.N., R. 24 E: 


A1—0 to 6 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, gray (10YR 6/1) dry; weak fine 
granular structure; very friable; strongly acid; clear 
irregular boundary. 

A21—6 to 9 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, gray (10YR 6/1) dry; weak fine 
subangular blocky structure; very friable; strongly 
acid; clear irregular boundary. 
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A22—9 to 13 inches; light gray (1OYR 7/2) fine sand; 
weak fine subangular blocky structure; very friable; 
strongly acid; clear irregular boundary. 

B21ir—13 to 16 inches; dark yellowish brown (10YR 3/4) 
fine sand; few fine distinct dark grayish brown (10YR 
4/2) mottles; weak very fine subangular blocky 
structure; very friable; medium acid; clear irregular 
boundary. 

B22ir—16 to 19 inches; yellowish brown (10YR 5/6) fine 
sand; few fine distinct strong brown (7.5YR 5/8) 
mottles and few fine prominent light brownish gray 
(10YR 6/2) mottles; massive; chunks of weakly ce- 
mented ortstein; friable; brittle dry; medium acid; 
clear irregular boundary. 

B23ir—19 to 25 inches; yellowish brown (10YR 5/6) fine 
sand; few fine distinct strong brown (7.5YR 5/8) 
mottles and few fine prominent light brownish gray 
(10YR 6/2) mottles; massive; weakly cemented ort- 
stein; friable; slightly acid; clear irregular boundary. 

B3—25 to 29 inches; yellowish brown (10YR 5/4) fine 
sand; few fine distinct yellowish brown (10YR 5/6) 
mottles; single grain; loose; neutral; clear irregular 
boundary. 

C—29 to 60 inches; grayish brown (10YR 5/2) fine sand; 
single grain; loose; slight effervescence; mildly alka- 
line. 


The thickness of the solum ranges from 18 to 34 
inches. The A1 or Ap horizon is black, very dark brown, 
very dark grayish brown, or dark grayish brown. Some 
pedons have no A2 horizon. The Bir horizons are dark 
brown, brown, very dark grayish brown, dark yellowish 
brown or yellowish brown. The darker colors are in the 
upper part of the horizon. In some pedons there are 
ortstein layers or fragments in the Bir horizon. The sub- 
soil is strongly acid to neutral; the substratum is neutral 
or mildly alkaline. 


Wauseon series 


The Wauseon series consists of deep, very poorly 
drained soils on lake plains and till plains. The soils are 
rapidly permeable in the upper part and very slowly per- 
meable in the lower part. They formed in loamy lacus- 
trine sediment over calcareous clay. Slope ranges from 0 
to 2 percent. 

Wauseon soils are commonly associated on the land- 
scape with Allendale, Poygan, and Roscommon soils. 
Aliendale soils are somewhat poorly drained. Poygan 
soils have clayey material in the subsoil. Roscommon 
soils are sandy throughout. 

Typical pedon of Wauseon fine sandy loam, approxi- 
mately 1,000 feet west and 2,560 feet south of NE 
corner of section 16, T. 25 N., R. 23 E: 


Oa1—3 inches to 0; black (10YR 2/1) muck; weak fine 
granular structure; very friable; slightly acid; abrupt 
wavy boundary. 
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A1—0 to 12 inches; black (10YR 2/1) fine sandy loam, 
dark gray (10YR 4/1) dry; weak fine subangular 
blocky structure; very friable; neutral; clear wavy 
boundary. 

B2g—12 to 25 inches; gray (10YR 5/1) fine sandy loam; 
few fine prominent yellowish brown (10YR 5/6) and 
olive yellow (2.5Y 6/6) mottles; friable; neutral; clear 
wavy boundary. 

{1C1—25 to 28 inches; dark grayish brown (10YR 4/2) 
clay; common medium distinct yellowish brown 
(10YR 5/4) mottles; massive; firm; mildly alkaline; 
clear wavy boundary. 

IIC2—28 to 60 inches; reddish brown (5YR 5/4) clay; 
massive; firm; violent effervescence; mildly alkaline. 


The thickness of the solum and the depth to underly- 
ing calcareous clay range from 24 to 36 inches. The 
thickness of the mollic epipedon ranges from 10 to 18 
inches. Some pedons have no muck surface layer. The 
A horizon is very dark grayish brown, very dark gray, 
very dark brown, or black. The B2 horizon has chroma of 
1 or 2. It typically is fine sandy loam or very fine sandy 
loam but includes loamy fine sand. The IIC horizon is 
clay, silty clay, or less commonly, silty clay loam. The 
subsoil is neutral or mildly alkaline; the substratum is 
mildly alkaline or moderately alkaline. 


Waymor series 


The Waymor series consists of deep, well drained, 
moderately permeable soils on till plains and moraines. 
The soils formed in thin loess and the underlying loamy, 
calcareous till. Slope commonly ranges from 1 to 20 
percent, but is up to 35 percent in complex with other 
soils. 

Waymor soils are similar to Hortonville soils and are 
commonly adjacent to Casco, Cathro, Lamartine, Pella, 
and Zurich soils. Hortonville soils have more clay in the 
lower part of the subsoil and in the substratum. Casco 
and Zurich soils occupy similar positions in the ltand- 
scape. Casco soils are underlain by sand and gravel. 
Zurich soils are underlain by silt and very fine sand. 
Cathro soils occupy depressions and formed in 16 to 51 
inches of organic deposits over loamy material. Lamar- 
tine soils occupy lower landscape positions and are 
somewhat poorly drained. Pella soils occupy lower land- 
scape positions and are poorly drained. 

Typical pedon of Waymor silt loam, 1 to 6 percent 
slopes, approximately 1,460 feet south and 30 feet east 
of NW corner of section 30, T. 22 N., R. 23 E: 


Ap—O to 7 inches; very dark gray (10YR 3/1) silt loam; 
light gray (10YR 6/1) dry; moderate fine and very 
fine subangular blocky structure; friable; mildly alka- 
line; abrupt smooth boundary. 

A21—7 to 10 inches; dark brown (10YR 4/3) silt loam; 
pale brown (10YR 6/3) dry; weak fine and very fine 
subangular blocky structure; very friable; mildly alka- 
line; abrupt wavy boundary. 


100 


A22—10 to 15 inches; brown (10YR 5/3) silt loam; fight 
gray (10YR 7/1) dry; weak medium platy structure 
parting to moderate very fine subangular blocky; 
very friable; mildly alkaline; clear irregular boundary. 

B&A—15 to 22 inches; dark brown (7.5YR 4/4) silty clay 
loam (Bt); moderate medium subangular blocky 
structure; firm; brown (10YR 5/3) tongues of silt 
loam (A2), light gray (10YR 7/2) dry, 15 to 20mm 
wide that surround some peds (B21t) and occupies 
about 40 percent of the horizon; moderate very fine 
subangular blocky structure; friable; vesicular; mildly 
alkaline; clear irregular boundary. 

B21t—22 to 28 inches; reddish brown (5YR 4/3) silty 
clay loam; moderate medium subangular blocky 
structure; firm; thin patchy clay films; neutral; clear 
wavy boundary. 

IIB22t—28 to 35 inches; reddish brown (SYR 4/3) clay 
loam; moderate medium subangular blocky struc- 
ture; firm; thin patchy clay films; about 5 percent 
pebbles by volume; mildly alkaline; clear wavy 
boundary. 

!1B3—35 to 38 inches; reddish brown (SYR 4/4) loam; 
weak medium subangular blocky structure; firm; thin 
patchy clay films; about 5 percent pebbles by 
volume; mildly alkaline; clear wavy boundary. 

IIC—38 to 60 inches; brown (7.5YR 4/4) loam; weak fine 
and medium subangular blocky structure; friable; 
about 10 percent pebbles by volume; slight efferves- 
cence; mildly alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The depth to free carbonates commonly corre- 
sponds to the thickness of the solum; however, in some 
places the lower part of the B horizon is calcareous. The 
loess mantle ranges from 10 to 30 inches in thickness. 
The Ap horizon is very dark gray, dark grayish brown, or 
very dark grayish brown. Where present, the A1 horizon 
is very dark brown, very dark grayish brown, or black and 
is less than 6 inches thick. Some pedons have no A2 
horizon. The A&B horizon or B&A horizon has colors and 
characteristics of both the overlying A2 horizon and the 
underlying Bt horizon. The Bt and IIBt horizons are dark 
brown, reddish brown, or dark reddish brown. The Bt 
horizon is between 15 and 35 percent clay. The lIC 
horizon is brown or light brown loam or sandy loam. The 
subsoil is slightly acid to mildly alkaline; the substratum 
is mildly alkaline or moderately alkaline. Pebbles and 
cobbles make up 5 to 15 percent, by volume, of the IIB 
and IIC horizons. 


Zurich series 


The Zurich series consists of deep, well drained soils 
on lake plains. The soils formed in silty material under- 
lain by silty and sandy lacustrine sediment. Slope com- 
monly ranges from 0 to 12 percent, but is up to 35 
percent in complex with other soils. 

Zurich soils are similar to Nichols soils and are com- 
monly adjacent to Boyer, Casco, Hortonville, Kibbie, 
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Kibbie Variant, and Waymor soils. Nichols soils do not 
have the silty clay loam subsoil of Zurich soils. Boyer 
and Casco soils are underlain by sand and gravel. Hor- 
tonville and Waymor soils formed partially in glacial till. 
Kibbie and Kibbie Variant soils are somewhat poorly 
drained and typically are lower in the landscape than 
Zurich soils. Kibbie Variant soils also have more clay in 
the upper part of the subsoil than Zurich soils. 

Typical pedon of Zurich silt loam, from an area of 
Hortonville-Boyer-Zurich complex, 2 to 6 percent slopes, 
approximately 2,630 feet west and 900 feet north of SE 
corner of section 19, T. 23 N., R. 23 E: 


Ap—0 to 7 inches; dark brown (10YR 3/9) silt loam, pale 
brown (10YR 6/3) dry; weak fine subangular blocky 
structure; friable; many fibrous roots; neutral; abrupt 
smooth boundary. 

B2t—7 to 16 inches; brown (7.5YR 4/4) silty clay loam; 
weak medium subangular blocky structure parting to 
moderate fine subangular blocky; grayish brown 
(10YR 5/2) patchy silt coatings; friable; thin patchy 
clay films; neutral; clear smooth boundary. 

B3t—16 to 27 inches; brown (7.5YR 5/4) silt loam; weak 
fine subangular blocky structure; friable; thin patchy 
clay films; mildiy alkaline; clear smooth boundary. 

lIC1—27 to 35 inches; light brown (7.5YR 6/4) silt; weak 
fine and very thin platy structure; friable; violent ef- 
fervescence; mildly alkaline; clear smooth boundary. 

11C2—35 to 60 inches; light brown (7.5YR 6/4) stratified 
silt and very fine sand; weak thin platy structure: 
friable; violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 32 
inches. Depth to carbonates is commonly the same as 
the thickness of the solum, but in some pedons it is as 
shallow as 16 inches. Most cultivated pedons have no 
A2 horizon and B1 horizon. The B horizon is brown, dark 
brown, strong brown, or dark yellowish brown. The C 
horizon is stratified with thin layers of silty clay loam in 
some pedons. The subsoil is neutral or mildly alkaline; 
the substratum is mildly alkaline or moderately alkaline. 


Formation of the soils 


This section describes the factors of soil formation, 
relates them to the soils in the survey area, and explains 
the processes of soil formation. 


Soil-forming factors 


Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic forces. 
The characteristics of the soil at any given point are 
determined by (1) the c/imate under which the soil mate- 
rial has accumulated and existed since accumulation; (2) 
the plant and animal life on and in the soil; (3) the relief 
or lay of the land; (4) the physical and mineralogical 
composition of the parent material; and (5) the length of 
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time the forces of soil formation have acted on the soil 
material. These five factors are closely interrelated, and 
few generalizations can be made about the effect of any 
one unless conditions are specitied for the other four. 


Climate. Climate affects soil formation both directly 
and indirectly through moisture (precipitation) and heat 
energy (temperature). The most important direct effect is 
on the weathering of rock and alteration of parent mate- 
rial. The indirect effects, however, are generally of equal 
or greater significance. For instance, as precipitation in- 
creases and the temperature rises, the clay content of 
the soil tends to increase. Climate also provides energy 
and a suitable environment for organisms. This is of 
special significance in the accumulation of organic 
matter and improvement of fertility. 

A cool, humid climate is generally favorable for such 
plants as hardwood trees. Trees were the native vegeta- 
tion in Kewaunee County. Soils that formed under forest 
vegetation have a lighter colored or thinner surface layer 
than soils formed under grass vegetation. Hortonville, 
Kewaunee, and Waymor soils are typical of soils formed 
under forest vegetation. 


Plant and animal life. Plant and animal life contrib- 
utes to soil formation chiefly through vegetative cover 
and organic matter accumulation. Bacteria, fungi, earth- 
worms, rodents, and human civilization also are impor- 
tant contributors to soil formation or alteration. Two chief 
effects of plant and animal life on soil formation are 
increased organic matter content and movement of plant 
nutrients in plant roots from lower to upper horizons. Soil 
structure and porosity are also partly the result of plant 
and animal life. 

In places, civilization has significantly altered or even 
destroyed many soil properties. On some soils, long-time 
cultivation has resulted in erosion, liming, fertilization, 
and changes in plant cover. Examples are eroded areas 
of Kewaunee and Hortonville soils. Other soils, such as 
Udorthents, have been moved or mixed during the con- 
struction of buildings and roads. 


Relief. Relief influences soil formation by controlling 
drainage, runoff, erosion, and other actions of water. 
Relative elevations or inequalities of the land surface of 
a given type of parent material often can be related 
closely to drainage, thickness, and organic matter con- 
tent of the A horizon; thickness of the solum; and differ- 
entiation of horizons in the soils. 

The topography of Kewaunee County ranges from 
nearly level, dotted with small depressions, to steep. In 
depressional areas, runoff is slow and internal drainage 
generally is slow. Soils in depressions remain wet and 
cool. As a result, they develop mottling throughout their 
profiles and, because decomposition of surface litter is 
slow, they develop a thick, dark surface layer that is high 
in organic matter content. Examples of such soils are 
those of the Symco, Pella, and Poygan series. 
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On steep areas, runoff is more rapid and less water 
enters the soil. As a result, the soils are not as mature 
and have less clay in the subsoil and a thinner solum. 
Erosion in some places has removed the upper horizons 
and altered the physical nature of the soils. Some of the 
soils on steep slopes are Hortonville, Kewaunee, and 
Waymor. 


Parent material. Parent material affects the kind of 
soil profile that develops and determines it almost entire- 
ly in some places. The nature of the parent material has 
much to do with the texture, mineral composition, and 
chemical properties of the soil formed in it. 

The parent material of most soils in Kewaunee County 
was deposited by glaciers or by melt water when the 
glaciers receded. The parent material of some of the 
soils along streams, however, is recent alluvium. The 
parent material of organic soils consists of plant remains 
that were accumulated and preserved under water in 
swamps or shallow lakes. 

Parent material deposited by the Cary-age glacial sub- 
stage occupies a north-south belt across the central part 
of the county. These deposits are mainly loam and 
sandy loam till, outwash sand and gravel, and some 
small areas of silt and very fine sand lacustrine sedi- 
ment. Cary-age parent material is typically calcareous 
and is brown or yellowish brown. Lamartine and Waymor 
are examples of soils formed in Cary-age till. Casco, 
Dresden, and Rodman soils formed in Cary-age outwash; 
Zurich soils formed in lacustrine sediment. Segments of 
the hilly kettle moraine are also associated with Cary-age 
parent material. 

The parent material deposited by the more recent Val- 
deran substage occupies the western edge and eastern 
portions of the county. These deposits are mainly calcar- 
eous, reddish brown loam to clay till. Geologists corre- 
late this parent material with the buried Two Creeks 
forest bed in northeastern Manitowoc County (5). Hor- 
tonville, Kewaunee, Manawa, and Poygan are examples 
of soils formed in the Valders Formation parent material. 


Time. Time is needed for the changing of parent ma- 
terial into a soil. It may be much or little, but time is 
always required for horizon differentiation. Soils can have 
a profile that is strongly developed, a profile that is 
weakly developed, or a profile that is somewhere in- 
between, depending on the length of time the soil-form- 
ing factors have been active. The Hortonville and 
Kewaunee soils, for example, have moderately distinct 
horizons and are considered fairly mature. On the other 
hand, soils formed in recently deposited alluvium, such 
as Fluvaquents, show little or no profile development. 


Horizon differentiation 


Differentiation of horizons in the soils of Kewaunee 
County is the result of one or more of the following: 
accumulation of organic matter, leaching of carbonates 
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and salts, translocation of silicate clay minerals, and 
reduction and transfer of iron. 

Enough organic matter to form an A1 horizon has 
accumulated in the uppermost layers of all but a few 
soils in the county. The amount varies. The Oakville 
soils, for example, have less organic matter and a thin- 
ner A1 horizon than the Dresden, Hortonville, Kewaunee, 
and Waymor soils. Much of the organic matter is humus. 

Leaching of carbonates and salts has occurred in 
almost all of the soils. Its visible effect on horizon differ- 
entiation has been limited, but it has indirectly facilitated 
the translocation of silicate clay minerals in some soils. 
Free carbonates and salts have been almost completely 
carried out of the solum of some of the well drained 
soils. Even in the wettest soils, through which water 
moves very slowly, some leaching is indicated by a lack 
of free carbonates in the upper part of the solum. 

The translocation of silicate clay minerals has contrib- 
uted to the development of horizons in many soils. In 
Dresden, Hortonville, Kewaunee, Waymor, and other 
deep soils, silicate clay has accumulated in an illuvial B 
horizon that contains more total clay and more fine clay 
than the horizons above or below it. In Oakville and 
other soils, however, the illuvial horizon contains no 
more clay than the underlying C horizon. Nearly all soils 
that have a blocky structure contain clay films, some of 
which are thin and weakly expressed. The films occur as 
thin layers on ped faces, and the long axes of the clay 
particles lie parallel to the surface on which they are 
deposited. This translocated clay, where strongly ex- 
pressed, fills smail cracks in the soil and coats the sides 
of crevices and openings left by plant roots, animals, and 
insects. The horizon from which clay has been carried is 
identified in these soils by its bleached appearance, fri- 
able consistence, and generally platy structure. 

Nearly structureless soils, as those of the Shiocton 
series, have a slight accumulation of silicate clay in the B 
horizon. They do not have clay films on ped surfaces, 
however, because they have no peds with prominent 
cleavage planes, nor have they been subjected to inten- 
sive or prolonged weathering. The clay in the illuvial 
horizon of these soils generally is a coating on individual 
sand or silt grains parallel to the surface of the grain. A 
few pores in this horizon have been filled with weak, 
discontinuous, clay films. 

The reduction and transfer of iron oxides has occurred 
in all the mineral soils that are very poorly drained, 
poorly drained, and somewhat poorly drained. This proc- 
ess, called gleying, is most pronounced in the Pella and 
Poygan soils. It is indicated by a gray color in the subsur- 
face layers. After iron has been reduced, it can be re- 
moved completely from the soil profile. In Kewaunee 
County, it has commonly moved only a short distance 
and stopped either in the horizon of its origin or in an 
adjoining horizon. Segregated iron forms yellowish red, 
strong brown, or yellowish brown mottles. Black manga- 
nese spots are also common. 
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Glossary 


AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aggregate, soll. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim. An area difficult to reclaim after the re- 
moval of soil for construction and other uses. Reve- 
getation and erosion control are extremely difficult. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
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use by plants. It is commonly defined as the differ- 
ence between the amount of soil water at field mois- 
ture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of 
soil. The capacity, in inches, in a 60-inch profile or 
to a limiting layer is expressed as— 


Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is ex- 
posed. 

Boulders. Rock fragments larger than 2 feet (60 centi- 
meters) in diameter. 

Calcareous soil. A soil containing enough calcium car- 
bonate (commonly with magnesium carbonate) to 
effervesce (fizz) visibly when treated with cold, dilute 
hydrochloric acid. A soil having measurable amounts 
of calcium carbonate or magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and Jess than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy 
sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures is difficult. 

Complex, soil. A mapping unit of two or more kinds of 
soil occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft 
soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 
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Conservation tillage. Tillage operations limited in 
number to those properly timed and essential to 
produce a crop. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is 40 or 80 inches (1 or 
2 meters). 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earth- 
moving equipment. The soil sloughs easily. 

Deferred grazing. A delay in grazing until range plants 
have reached a specified stage of growth. Grazing is 
deferred in order to increase the vigor of forage and 
to allow desirable plants to produce seed. Contrasts 
with continuous grazing and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely af- 
fects the specified use. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
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outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is: removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in “hillpeats” and “climatic 
moors.” 

Drainage, surface. Runoff, or surface flow of water, 

from an area. 
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Drumlin. A low, smooth, elongated oval hill, mound, or 
ridge of compact glacial till. The longer axis is paral- 
lel to the path of the glacier and commonly has a 
blunt nose pointing in the direction from which the 
ice approached. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have re- 
ceived material are illuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy ma- 
terial in dunes or to loess in blankets on the surface. 

Erosion. The wearing away of the land surface by run- 
ning water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes a bare 
surface. 

Esker (geology). A narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream flow- 
ing in a tunnel beneath a glacier. 

Excess fines. Excess silt and clay. The soil does not 
provide a source of gravel or sand for construction 
purposes. 

Fast Intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured (heavy textured) soil. Sandy clay, silty 
clay, and clay. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; occasiona/ that it occurs on an average 
of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; No- 
vember-May, for example, means that flooding can 
occur during the period November through May. 
Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not 
considered flooding. 
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Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forage. Plant material used as feed by domestic ani- 
mals. Forage can be grazed or cut for hay. 

Frost action. Freezing and thawing of soil moisture. 
Frost action can damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock materi- 
al transported by glacial ice and then deposited. 
Also the assorted and unassorted material deposit- 
ed by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, com- 
monly stratified, deposited by melt water as it flows 
from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial 
drift consisting of clay, silt, sand, and boulders trans- 
ported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by gla- 
ciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes by water originating mainly from the 
melting of glacial ice. Many are interbedded or lami- 
nated. 

Gleyed soil. A soil having one or more neutral gray 
horizons as a result of waterlogging and lack of 
oxygen. The term ‘“‘gleyed” also designates gray ho- 
rizons and horizons having yellow and gray mottles 
as a result of intermittent waterlogging. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table, 
which is the upper limit of saturation. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 
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Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or geo- 
graphical distribution. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more decom- 
posed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than those 
in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum the 
Roman numeral || precedes the letter C. 

A layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hummocky. Refers to a landscape of hillocks, separat- 
ed by low sags, having sharply rounded tops and 
steep sides. Hummocky relief resembles rolling or 
undulating relief, but the tops of ridges are narrower 
and the sides are shorter and less even. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
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assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually ex- 
pressed in inches per hour. The rate can be limited 
by the infiltration capacity of the soil or the rate at 
which water is applied at the surface. ij 

Kame (geology). An irregular, short ridge or hill of strati- 
fied glacial drift. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil materia! that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soi! that is mainly mineral material and low 
in organic material. Its bulk density is greater than 
that of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural 
soil, are too nearly inaccessible for orderly examina- 
tion, or cannot otherwise be feasibly classified. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Types are 
terminal, lateral, medial, and ground. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many; size—fine, medium, and coarse; and con- 
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trast—faint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed or- 
ganic soil material mixed with mineral soil material. 
The content of organic matter is more than 20 per- 
cent. 

Munsell notation. A designation of color by degrees of 
the three single variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
1O0YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. 

Nutrient, plant. Any element taken in by a plant, essen- 
tial to its growth, and used by it in the production of 
food and tissue. Plant nutrients are nitrogen, phos- 
phorus, potassium, calcium, magnesium, sulfur, iron, 
manganese, copper, boron, zinc, and perhaps other 
elements obtained from the soil; and carbon, hydro- 
gen, and oxygen obtained largely from the air and 
water. 

Organic matter. A general term for plant and animal 
material in all stages of decomposition. The content 
of organic matter in, or on, a soil is expressed as— 


Percent 
NGI NOW siiiisesieitiicasdsiinrtasnctivenniinetiiiath Less than 0.5 
OW: ieeleceevchcuicecesssitsva certecneconrecaniemavaeeeanvaae 0.5 to 1.0 
Moderately low.. 1.0 to 2.0 
Moderate... ecececeeeseeteneeeesenceneestscsenteenenees 2.0 to 4.0 
Highhitecsusstieedetetristees aot tieditreisvoiten ieasbitet tence 4.0 to 8.0 
Very DIGN....sceceecetsestssstsesestsesenseresoesensees More than 8.0 


Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
water that originated mainly from the melting of gla- 
cial ice. Glacial outwash is commonly in valleys on 
landforms known as valley trains, outwash terraces, 
eskers, kame terraces, kames, outwash fans, or 
deltas. 

Outwash plain. A land form of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is gener- 
ally low in relief. 

Parent material. The great variety of unconsolidated 
organic and mineral material in which soil forms. 
Consolidated bedrock is not yet parent material by 
this concept. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
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square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeability. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
per hour that water moves through the soil. Terms 
describing permeability are very s/ow (less than 0.06 
inch), s/ow (0.06 to 0.20 inch), moderately siow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in 
the soil classification system based on differences in 
the soil that affect its management. A soil series, for 
example, may be divided into phases on the bases 
of differences in slope, stoniness, thickness, or 
some other characteristic that affects management. 
These differences are too small to justify separate 
series. : 

pH value. (See Reaction, soil). A numerical designation 
of acidity and alkalinity in soil. 

Piping. Moving water of subsurface tunnels or pipelike 
cavities in the soil. 

Plasticity index. The numerical difference between the 
liquid timit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from a semisolid to a plastic state. 

Poorly graded. Refers to soil material consisting mainly 
of particles of nearly the same size. Because there 
is little difference in size of the particles, density can 
be increased only slightly by compaction. 


Poor outlets. Surface or subsurface drainage outlets. 


difficult or expensive to install. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under a 
specified system of management. Productivity is 
measured in terms of output, or harvest, in relation 
to input. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


PH 
Extremely Aid... cccesccsgsecessesssessssssssecesseeees Below 4.5 
Very strongly acid... wee 4.5 to 5.0 
Strongly acid........ wee 5.1 to 5.5 
Medium acid.... w., 5.6 to 6.0 
Slightly acid. ..6.1 to 6.5 
Neutral.......... 6.6 to 7.3 
Mildly alkaline...... 7.41078 
Moderately alkaline. 7.9 to 8.4 
Strongly alkaline...... w8.5 to 9.0 
Very strongly alkaline... 97 and higher 
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Regolith. The unconsolidated mantie of weathered rock 
and soil material on the earth’s surface; the loose 
earth material above the solid rock. Soil scientists 
regard as soil only the part of the regolith that is 
modified by organisms and other soil-building forces. 
Most engineers describe the whole regolith, even to 
a great depth, as “soil.” 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulates over disintegrating rock. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, peb- 
bles, cobbles, stones, and boulders. 

Rooting depth. Shallow root zone. The soil is shallow 
over a layer that greatly restricts roots. See Root 
zone. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged in stream channels 
from a drainage area. The water that flows off the 
land surface without sinking in is called surface 
runoff; that which enters the ground before reaching 
surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sapric soll material (muck). The most highly decom- 
posed of all organic soil material. Muck has the least 
amount of plant fiber, the highest bulk density, and 
the lowest water content at saturation of all organic 
soil material. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of sedi- 
mentary rock are conglomerate, formed from gravel; 
sandstone, formed from sand; shale, formed from 
clay; and limestone, formed from soft masses of 
calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are simi- 
lar in all profile characteristics and in arrangement in 
the soil profile. Among these characteristics are 
color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 


108 


Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. Soils are de- 
scribed in terms that indicate the range in slope 


gradient— 

Percem 
Nearly level... ssessessssesesssserssecssssensenenessanee 0to2 
Gently SIOPING..........ceccscsessssesnsessnstesessenenereesestes 2to6 
SIOPING.......eeeeees 6 to 12 
Moderately St@@P....... cesses seccnseseeteeserenenee 12 to 20 
SLOOP nc.e ccs assastpetcdsstecssbepetete ivi vandescaessdediaasidens 20 to 30 
Very SCOP... cect serene MOrE than 30 


Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from re- 
stricted permeability in the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 
centimeters) in diameter. Small stones adversely 
affect the specified use. 

Soil. A natural, three-dimensional body at the earth’s 
surface that is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: very 
coarse sand (2.0 millimeters to 1.0 millimeter); 
coarse sand (1.0 to 0.5 millimeter); mecium sand 
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 miili- 
meter); very fine sand (0.10 to 0.05 millimeter); si/t 
(0.05 to 0.002 millimeter); and c/ay (less than 0.002 
millimeter). 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stratified. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
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the processes of soil formation are called horizons; 
those inherited from the parent material are called 
strata. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soll. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
forms of soil structure are—p/aty (laminated), pris- 
matic (vertical axis of aggregates longer than hori- 
zontal), co/umnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless 
soils are either single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying sur- 
face layer. 

Surface soil. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use or management. 

Terminal moraine. A belt of thick glacial drift that gener- 
ally marks the termination of important glacial ad- 
vances. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A 
stream terrace is frequently called a second bottom, 
in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, joamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or ‘very 
fine.” 
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Thin layer. Otherwise suitable soil material too thin for 
the specified use. 

Till plain. An extensive flat to undulating area undertain 
by glacial till. 

Tilth, soil. The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. A soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil 
material, or one that responds to fertilization, ordi- 
narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. 

Trace elements. The chemical elements in soils, in only 
extremely small amounts, essential to plant growth. 
Examples are zinc, cobalt, manganese, copper, and 
iron. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Variant, soil. A soil having properties sufficiently differ- 
ent from those of other known soils to justify a new 
series name, but the limited geographic soil area 
does not justify creation of a new series. 
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Water table. The upper limit of the soil or underlying 
rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 

Water table, artesian. A water table under hydrostat- 
ic head, generally beneath an impermeable layer. 
When this layer is penetrated, the water level rises 
in an uncased borehole. 

Water table, perched. A water table standing above 
an unsaturated zone. In places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 

Weathering. All physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to a soil or soil material consisting 
of particles well distributed over a wide range in size 
or diameter. Such a soil normally can be easily in- 
creased in density and bearing properties by com- 
paction. Contrasts with poorly graded soil. 
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TABLE 1,.°-TEMPERATURE AND PRECIPITATION 


[All data from Kewaunee, Wisconsin, based on records from 1930 to 1959] 


H Temperature i Precipitation 

i I Two years in 10 will have | One year in 10 will ff H 

H H H monthly average----~-- H ihave monthly total---{jAverage | 

i i i 1 { H I inumber } 

Month | Average {Average | H i Average | H fof days {| Average 

i daily | daily j{ Equal to or {Equal to or | I Less i More t with {| snowfall 

i maximum {minimum [higher than--jlower than-~} i than-- {| than-~ { 0.10 { 

{ i i H I H H finch or } 

H H H H H I H i__more } 
Sener Oe Rete ee eS Es ee Se ee a 

I i ' i I I i i H 

i I { { ' I i i H 
January---} 28.2 He 25 | 16 H 1.35 1 0.34 H 2.28 H 4 1 41.9 

i i i i i I i i i 
February--{ 30.1 i 13.5 4 25 H 19 i 1.32 0.31 \ 3.20 i 4 i 12.1 

' ! ! 1 ' ' ' t 1 
Marche=---=- + 38.3 i 23.3 5 33 i 28 1.64 0.59 i 3.10 4 7.3 

1 ! ! ! t i) ' i} ' 
April----- i 50.4 i 33.8 | 4S I 40 I 2.42 | 0.79 | 4.14 I 5 ! 1.4 

1 if 1 ' i} t ' 1 t 

‘ J ! 1 ! ‘ ' i) 1 
May+------ | 61.2 i 42.5 ¢ 54 i 50 { 2.50 i 1,01 H 4.17 I 6 i 0.2 

1 1 ' ' ! 1 1 ' 1 

I i 4 i 1 1 i ' 1 
Junes----- 1 71.5 1; 51.8 } 63 i 59 i 3.17 | 1.26 H 5.49 i 6 i 0.0 

t i ' i a 1 i i ' 

1 ' i 1 1 i) ' ' 1 
July------ | 78.4 + 58.9 | 71 H 66 i 2.94 1.41 H 4.92 i 5 i 0.0 

! 1 i 1 ‘ 1 ' ! 1 
August----i 77.8 i) 59.1 i vi) i 70 i 2.76 0.97 i 4.72 5 H 0.0 

! i ry 1 ' i i i) ' 
September-; 69.6 i 51.4 | 61 59 i 2.96 | 0.83 ' 5.67 I 5 tf 0.0 

! 1 1 1 ! 3 1 i 1 
October--=; 58.5 i 41.5 4 52 t 47 i 1.76 0.47 i 3.61 i 4 t+ 0.1 

i ' i t i i i } i 
November--}| 43.2 + 28.9 | 40 Hl 33 i 2.23 0.54 H 4.49 | 5 } 2.5 

1 ! ' 1 ' ' ‘ 4 J 
December==; 32.0 i 17.9 3 28 22 1.48 0.37 t 2.35 4 9.7 

i) | H ! 1 ' Hl 1 ' 

H H ! H H t H H H 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


{All data from Kewaunee, Wisconsin, based on records from 1930 to 1959] 


1 emperature 

Probability 150 F 200 FY 240 F 250 F | 30° F 
|_or lower or lower \ or lower or lower or lower 

Spring: 


2 years in 10 


‘ 1 ' 
H H H 
‘ I ' 1 1 
i i i i I 
i i i i i 
I I i H I 
later than-- {| Apr. 1 {| Apr. 8 | Apr. 18 {| Apr. 28 | May 14 
' I t ' 1 
1 ! 1 J 1 
4 years in 10 } | i : i i 
later thane= {| Mar. 24 {| Mar. 31 | Apr. 10 | Apr. 21 | May 7 
t t 1 ! 1 
1 ' i ' ' 
6 years in 10 { 1, t I i 
later than-- | Mar. 18 | Mar. 25 {| Apr. 4 {| Apr. 15 | May 1 
J 7 t ' ' 
t t 1 1 i) 
8 years in 10 { | i | I 
later than-- | Mar. 10 } Mar. 17 | Mar. 27 | Apr. 8 [{ Apr. 24 
1 ' 1 ' i 
i) i 1 1 ‘ 
Fall: i i i i I 
t ! 1 1 i} 
' 1 1 1 I 
2 years in 10 } H i H { 
earlier than-{| Nov. 14 {| Nov. 6 | Oct. 26 {| Oct. 15 | Oct. 1 
1 i 1 1 1 
1 i i) 1 I 
4 years in 10 } i i i i 
earlier than-| Nov. 22 } Nov. 14 | Nov. 3 {| Oct. 23 | Oct. 9 
J ' t 1 1 
' ' ' ! I 
6 years in 10 | i I i i 
earlier than=-;} Nov. 28 | Nov. 20 ; Nov. 9 | Oct. 29 | Oct. 15 
1 1 1 i} ' 
I 1 ' ! ‘ 
8 years in 10 } H I i i 
earlier than-} Dec. 6 {| Nov. 28 | Nov. 17 | Nov. 6 { Oct. 22 
' ' ! t 
1 I J 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Map 


Soil name 


SOIL SURVEY 


Acres 


pt ie gS See Seelam SN el Ge Qe go 


Percent 


symbo 


AdA 
AX 
Ba 
Bn 
Bo 
BrB 
Brc 
BrE 
Ca 
CbA 
CbB 
Cbc2 
CdB 
cdc2 
CdD2 
cm 
DrA 
DrB 
Fal 
Fu 
HrB 
HrCe2 
HrD2 
HsB 
HzB 
H2c2 
H2D2 
HzE 
KhB 
KpBe 
Kpc2 
KpD2 
KsC3 
KsD3 
KsE3 
KtB 
KuA 
KvA 
KwB 
KwC2 
KxB 
LmA 
LoB 
McA 
MeB 
Mk 
MmA 
MrB 
MsB 
MtA 
My 
NaB 
NrD 
NxB 
OaB 
Oac 
OdB 
OeC2 
OhB 
Ohc2 
Pe 
Pg 
Po 
RoE 
Rs 
Ru 
ShA 
SoA 
SyA 
Uf 
UoB 
UoF 


iAllendale loamy fine sand, 0 to 3 percent slopes 
iAngelica silt loam 


{Bach silt loam-----+------------- 

iBonduel loam-----------------------------------------~------- 
}Borosaprists-+------------+------------ 2 - $e nee 
iBoyer loamy sand, 1 to 6 percent slopes---------- 

iBoyer loamy sand, 6 to 12 percent slopes--------- 


iBoyer loamy sand, 20 to 35 percent slopes 
iCarbondale muck--------------------+-------------- 
iCasco sandy loam, 0 to 2 percent slopes-- 


iCasco sandy loam, 2 to 6 percent slopes---------- 

iCasco sandy loam, 6 to 12 percent slopes, eroded---------------------- 
iCasco-Rodman complex, 2 to 6 percent. slopes------------------~---~--- 
iCasco=Rodman complex, 6 to 12 percent slopes, eroded--------------- 


iCasco-Rodman complex, 12 to 20 percent slopes, eroded--- 
iCathro mucKk-------------------- +--+ 2-5 
iDresden silt loam, O to 2 percent slopes 
iDresden silt loam, 2 to 6 percent slopes 


iFabius loam, 0 to 3 percent slopes---~--- 
IF LUVaqQUEN t Sennen nnn ern meee een eee ence nn nnnnne 
iHortonville silt loam, 1 to 6 percent slopes------------ 


itHortonville silt loam, 6 to 12 percent slopes, eroded--- 
iHortonville silt loam, 12 to 20 percent slopes, eroded-- 
iHortonville-Symco silt loams, 1 to 6 percent slopes----- 


iKewaunee silt loam, 2 to 6 percent slopes---------- won oe- 
iKewaunee silty clay loam, 2 to 6 percent slopes, eroded- 
iKewaunee silty clay loam, 6 to 12 percent slopes, eroded-- 
iKewaunee silty clay loam, 12 to 20 percent slopes, eroded----------- H 
iKewaunee silty clay, 6 to 12 percent slopes, severely eroded-------- i 
iKewaunee silty clay, 12 to 20 percent slopes, severely eroded 
iKewaunee silty clay, 20 to 35 percent slopes, severely eroded 
iKewaunee-Manawa silt loams, 1 to 6 percent slopes 


iKibbie silt loam, 0 to 3 percent slopes--------=----~---- 
iKibbie Variant silt loam, 0 to 3 percent slopes--------- 
iKolberg silt loam, 1 to 6 percent slopes---------------- 


iKolberg silt loam, 6 to 12 percent slopes, eroded 
Kolberg Variant silt loam, 1 to 6 percent slopes-------- 


tLamartine silt loam, 0 to 3 percent slopes-------------- 

iLongrie loam, 2 to 6 percent slopes--~-----------+-------- 

iManawa silt loam, 0 to 3 percent slopes-------------------- cNieseeescos toss 
iManistee loamy fine sand, 2 to 6 percent slopes 

Markey muck--------------------------------------------- 

iMatherton silt loam, 0 to 3 percent slopes------------------------+------- 
iMenominee loamy fine sand, loamy substratum, 1 to 6 percent slopes---~------------- 


{Menominee Variant loamy fine sand, 1 to 6 percent slopes--------~------- 
iMosel loam, 0 to 3 percent sSlopesq--------n- nnn nnn nn nnn nnn nnn nnn enn n eee 


iMussey loam---------------------------------------------- 
tNamur loam, 1 to 6 percent slopes----------------------- 

iNamur—-Rock outcrop complex, 6 to 20 percent slopes 

iNichols fine sandy loam, 1 to 6 percent slopes---------- 

iOakville loamy fine sand, 1 to 6 percent slopes---------- 

{Oakville loamy fine sand, 6 to 12 percent slopes 

iOmro silt loam, 1 to 6 percent slopes--------------------------------------+-.----- 
jOmro silty clay loam, 6 to 12 percent slopes, eroded--------=-------- Serna om Sout 
iOnaway loam, 1 to 6 percent slopes----------------------- ' 


iOnaway loam, 6 to 12 percent slopes, eroded-- 
tPella silt loam-------------------- 2-2-2222 nnn nnn n nen -- 
{Pits, gravel--------------- 

iPoygan silty clay loam 
iRodman-Casco complex, 20 to 35 percent slopes-- 


{Roscommon mucky loamy sand--------------------------- ae 
\Ruse loamqee-------e eee nnn en enn nnn nnn ee eee = te 

iShiocton silt loam, 0 to 3 percent slopes---- 

{Solona silt loam, 0 to 3 percent slopes—-----=-+---~--------- 2 ene n ene 
iSymeco silt loam, 0 to 3 percent slopes------- 

\Udif luvents-------------------- 5 -- 5 --  ---- 


iUdorthents, © to 6 percent slopes------------ - 
iUdorthents, 25 to 50 percent slopesS---------------- nn nnn nen nnn nnn nnn en nnn nnn nne 


CO er ee SO OO ay 


SPOOM=H-VDOGTSODONODWOH-DDOGDDODSCOCOOH-CNHO=-TCOHOO-COCOmKWFEH OHM BSB FH EWHHKHCONCOOCONOMOCODCDCAO00 
HFWUATDOUE NWO FHS ANMWNHUARAW OM FWOMNMWUIWAWUNWRHWWDHWOOF FOO OA2WFUNO FWA ENN OMNO-NAANAA~INM 


eer er eer ee ee ae ee ee 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 
Soil name Acres Percent 


i i 

7 ' 

i) t 

symbol | 

i H 

t i 

' 

i) 


T 
1 
' 
! 
1 
1 
Waa iWainola loamy fine sand, 0 to 3 percent slopes 1,365 | 0.6 
We iWauseon fine sandy loam----~----~~----~~---.--- | 765 | 0.4 
WoB iWaymor silt loam, 1 to 6 percent slopes--------~-----.---------------- H 8,540 | 4.0 
WoC2 |Waymor silt loam, 6 to 12 percent slopes, eroded------~----- H 3,305 | 1.6 
WoD2  |Waymor silt loam, 12 to 20 percent slopes, eroded----------- i 905 | 0.4 
W2B iWaymor-Casco-Zurich complex, 1 to 6 percent slopes H 690 | 0.3 
WzC2 jWaymor=Casco-Zurich complex, 6 to 12 percent slopes, eroded I 1,055 | 0.5 
w2D iWaymor-Casco-Zurich complex, 12 to 20 percent slopes-------- I 920 | 0.4 
W2E iWaymor-Casco-Zurich complex, 20 to 35 percent slopes-------- H 625 | 0.3 
ZuA iZurich silt loam, 0 to 2 percent slopes-~------~------------- H 185 | 0.1 
ZuB iZurich silt loam, 2 to 6 percent slopes----------- i 565 | 0.3 
Zuc2  jZurich silt loam, 6 to 12 percent Slopes, I 240 | 0.1 
H Water areas <40 acres----------------------~----~----+2 2-2-2 -- +6 -- ee ! 317 | 0.2 
} Water areas >40 acres--~----~----~~----+~-~---------- 2 ee eee eee H 760 } 0.4 
1 1 1 
! jw ewe eenee perce 
' Total--~----------2-------------- ene | 211,072 | 100.0 
' 1 
1 


t 
1 1 
aaa eee cerermnctneencemeeeee 


SOIL SURVEY 
Kentucky 
bluegrass 
AUM* 


fe} 


Grass-legume hay 
pe 


' 
t 
1 
t 
‘ 
J 
1 
é 
’ 
! 
1 
i 
' 
' 
' 
' 
’ 
1 


Oats 


ie) 


Corn silage 
T 


‘ 
t 
nl 
1 
( 
t 
t 
U 
( 
t 
i 
1 
t 
1 
1 
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TABLE 4,--YIELDS PER ACRE OF CROPS AND PASTURE 


Map symbol 


soil is not suited to the crop or the crop generally is not grown on the soil] 
Soil name and 


{Yields are those that can be expected under a high level of management. Absence of a yield indicates that the 
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KEWAUNEE COUNTY, WISCONSIN 


TABLE 4,--¥IELDS PER ACRE OF CROPS AND PASTURE--Continued 
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TABLE 4,--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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TABLE 4,--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


1 t ! i ! 
Soil name and i H ! i i Kentucky 
map symbol | Corn i} Corn silage H Oats iGrass-legume hay} bluegrass 
' ' I t , 
i i 1 1 i 
Ba Ton Bu Ton nO 
' t 1 1 t 
i t i t t 
SyA--+-+------------------ i 100 : 16 i 75 { 5.0 i 4.5 
Symeo I H i i i 
I i i i i 
urkt®, H i i i i 
Udifluvents { { I H i 
' 1 y 1 v 
i 1 i t ' 
UoB**, UoF#*, { ' : H ‘ 
Udorthents i H { I ' 
{ I i I i 
WaA-------------~--------- ! 65 ' 14 ! 65 H 3.5 t 3.0 
Wainola { H i H I 
i t i i i 
Wee---------------------.- H 80 { 12 i 70 H 3.5 i 3.0 
Wauseon ' H H H i 
i i I H i 
WoB------------~---------- : 115 i 18 i 75 i 4.5 i 3.7 
Waymor H I ! H H 
i H H i I 
WOC2 ee ne mann ennn---------- \ 95 ' 15 ; 60 { 4,0 ' 3.5 
Waymor | H H t i 
i I ! i t 
WOD2 en ne nn nn nn nnn enn eee ! 85 ' 13 I 50 { 3.5 ‘ 3.0 
Waymor H ' ! ' \ 
i i H ' i 
WzB--------4~--+~---------- H 96 H 15 H 70 { 4.3 i 3.5 
Waymor-Casco-Zurich i H H H H 
t I 1 t t 
1 ! 1 ' t 
WzC2-----~+~-------------- \ 92 ‘ 14 ' 60 H 3.9 i 3.2 
Waymor-Casco-Zurich { I I ' H 
t , ' 1 1 
I i 1 i t 
W2D-------~-~+-~----------- | --- i --- i oo I 3.5 i 3.0 
Waymor-Casco-Zurich I i { i i 
1 t ' ‘ , 
1 ' i i 1 
W2Eeeen- n-ne eee - === ' ees f wee i --- ! 3.0 ' 2.7 
Waymor=Casco=Zurich { H { i i 
+ 1 1 7 1 
i) rT I i t 
ZuA----------------------- H 105 ! 17 | 75 H 5.0 i 4.2 
Zurich H | ! i ' 
i i H i i 
ZuB-----------~----------- ' 100 ' 16 I 70 i 4.5 i 4.0 
Zurich 4 \ y i 
H i I i i 
ZuC 2---- nnn nnn enone een eee ! 90 : 14 ! 65 H 4.1 ! 3.5 
i i i i 
1 ' ! 1 
4 1 1 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 
*# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 5.--CAPABILITY CLASSES AND SUBCLASSES 


(Miscellaneous areas are excluded. Absence of an 
entry indicates no acreage] 


] Major management concerns (Subclass) 
I 


i 
Class | Total | I ' Soil 

| acreage | Erosion {| Wetness } problem 
H i (e) H (w) I (3) 
H I Acres Hl Acres I Acres 
' 1 ' 1 
1 1 ' t 
i i i I 

I i 1851 e-- | ome ii 
' 1 1 1 

II t 127,730 82,420 | 42,700 | 610 
a 1 t ' 
' i) 1 1 

III 42,055} 30,530 | 8,790 | 2,735 
1 1 ! i) 

Iv I 26,4754 9,705 i 15,705 1,065 
i) ' rT f) 

v ! --- | wee or “ee 
H i ! | 

VI H 6,5951 5,505 j ene | 1,090 
' IS iy t 
' 1 1 i) 

VII H 2,230} 590 } --- | 1,640 
‘ t ' t 
' 1 i 1 

VIII i wort o--- ft --- | basiare 
' t i t 
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{Only the soils suitable for production of commercial trees are listed. 


TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


information was not available] 


1 i M 
1Ordi- 
inationjErosion 
isymbol {hazard 


Soil name and 
map symbol 


i anagement concerns Potential productivity 

i Equip- | i i 
ment {Seedling| Wind- Common trees iSite 
limita-jmortal- thro {index 


a 
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Absence of an entry indicates that 


Ta PREEE EEEREREeeeenenemenenemnmaneneeenene 


Trees to plant 


\ H tion ity hazar 
' 
i 


Allendale 


Angelica 


Bonduel 


BrB, BrC-----~----- H 
Boyer 


Cannan mene nnn nnnn- 1 


Carbondale 


CbA, CbB, 
Casco 


CbC2----- 


\ 
i 
1 
| 
\ 
1 
1 
t 
t 
{ 
1 
| 
\ 
CdB¥, CdC2*; \ 
CasCOs-seaneeeenee} 
H 
1 
a 
i 
i 
i 
1 
1 
' 
i) 


Rodman--------- aoe 
CdD2*; 
CaScO------------- 


4w 


ew 


30 


3s 


3s 


3w 


3s 


38 


uf 


38 


4f 


t 
1 
I 
t i 
{ i 
i I 
Slight {Slight | 
i ' 
t ! 
i i 
i i 
I H 
i H 
i i 
Slight {Severe } 
i 1 
i 1 
i i 
i i 
i H 
Slight {Severe ; 
1 ' 
! ! 
I i 
I ! 
{ { 
l 1 
! ! 
I i 
Slight {Slight } 
1 i 
i i 
Slight {Slight |} 
! ' 
i I 
’ i 
1 


{ H 
I i 
I H 
Slight jiSevere | 
H i 
I H 
Slight {Slight | 
' 1 
! 1 
{ i 
I H 
H H 
Slight {Slight ; 
nd 
H H 
Slight {Slight } 
H H 
v iy 


I ‘ 
Moderate | Moderate} 
t t 
i) t 


, 
i 
Moderate {Moderate 
' 
1 
i 
v 
' 


See footnote at end of table. 


Severe 
Severe 
Severe 


Slight 


1 
i 
1 
L 
t 
i 
t 
{ 
1 
1 
t 
t 
' 
i 
t 
I 
i 
t 
v 
M3 
i 
' 
' 
i 
t 
t 
i 
' 
1 
i 
t 
1 
' 
t 
t 
{ 
' 
¥ 
i 
I 
t 
i 
1 
! 
‘ 
1 
t 
Moderate | 
i 
4 
Li 
' 
t 
t 


i 
Moderate} 
t 
1 


Severe 


Slight 


Severe 


Severe 


Slight 


Slight 


iModeratejSlight 
1 t 


Slight 


Slight 


Il 
T 
i} 
1 
1 
1 
u 
t 
t 
T 
i 
t 
1 


tQuaking aspen------- 
iWhite ash----------- 
iSwamp white oak----- 
White spruce-------+ 
iPaper birch--------- 
(Balsam fir---------- 


1 

(Balsam fire--------- 
iQuaking aspen------- 
White ash-----~----- 
iRed maple----------- 


iNorthern white-cedar | 
{Black ash----------+- ! 


1 

{Silver maple-------- 
iRed maple----------- 
iBur Oak------------- 
White ash- 
{Black ash----------- 
iSwamp white oak----- 


i 

iNorthern white-cedar 
iQuaking aspen----~--- 
iPaper birch--------- 


1 

iNorthern red 
iWhite oak----------- 
iBlack oak----------- 
iNorthern pin 
i 

iNorthern red 
iWhite oak----------- 
iBlack oak----------- 
Northern pin 


{ 
iNorthern white-cedar 


iBalsam fir--~------- H 


iBlack spruce- 
|Tamarack-~---------- 
1 


i] 

iNorthern red oak---- 
{Black oak 
iWhite oak-- 
i 


1 
I 
tNorthern red 


iBlack oak 
White oak 


oak---- 


t 

tNorthern red 
iWhite oak 
iRed pine--- 


iNorthern red 
iBlack oak 
iWhite oak 
1 


Oakeon= 


i 
iNorthern red 
iWhite oak 


White spruce, balsam 
fir, white ash, 
red maple. 


Northern white-cedar, 
eastern white pine, 
red maple, white 
spruce, 


white spruce. 


Eastern white pine, 
red pine. 


Eastern white pine, 
red pine. 


Red pine, eastern 
redcedar, eastern 
white pine. 


Red pine, eastern 
redcedar, eastern 
{t white pine. 


i) 
' 
' 
‘3 
i) 
I 
1 
1 
i) 
' 
' 
1 
t 
l 
i) 
t 
t 
i 
, 
a 
1 
! 
1 
' 
' 
1 
iy 
1 
t 
i) 
, 
J 
v 
1 
1 
i) 
1 
! 
t 
i) 
i 
i 
i 
! 
t 
t 
i) 
t 
' 
I 
iPoplar, 
, 
! 
, 
! 
i 
’ 
1 
t 
' 
1 
' 
' 
, 
i 
v 
1 
1 
1 
f) 
' 
i) 
t 
i) 
1 
' 
1 
! 
' 
i 
t 
’ 
’ 
' 
a 


eastern 
eastern 


Red pine, 
white pine, 
redcedar. 


Red pine, eastern 
redcedar, eastern 
white pine. 


Red pine, eastern 
white pine, eastern 
redcedar. 


122 SOIL SURVEY 


TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY~-Continued 


1 1 Management concerns Potential productivity 3 
Soil name and \Ordi- } | Equipe j ; i ] ' 
map symbol ‘nationjErosion | ment |Seedling| Wind- | Common trees iSite | Trees to plant 
fsymboljhazard | limita-|mortal- {| throw } tindext 
H H L_tion | ity | hazard | \ H 
' ] i i i i { i 
i i i i | I i i 
CM---- n-ne nnn nnn nn ' 3w {Slight {Severe |Severe jSevere |Northern white-cedar! 37 | 
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1 i) J i) 1 1 1 i) 
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{ ' H H H {Black cherry-------- barr 
i H H H H iShagbark hickory----| --- | 
t , 1 ' ' t ’ ' 
1 ! 1 ! ! t i) ' 
Faheen enone n------- { 30 {Slight {Slight {Slight {Slight. {Quaking aspen------- |} 60 {White spruce, Norway 
Fabius i H H i i White ash-------- -| --- | spruce, eastern white 
| { i I H {Northern red oak----| --- | pine, northern white- 
i i i i i tRed maple----------- } --- | cedar. 
I 13 J ' ' 
t 1 t ,. t J ! 1 
HrB, HrC2--~-----~-- ! 4o {Slight {Slight {Slight {Slight jSugar maple--------- {| 66 {Eastern white pine, 
Hortonville H i i H H Northern red oak----{ --- {| red pine, white 
i i i i i {American basswood---{ --- | spruce. 
' i iy 1 1 ! 
1 t rT ' i ! t ! 
Hr D2----------~-~--- | Ir {Moderate!Moderate;Slight {Slight {Sugar maple--------~ | 66 jEastern white pine, 
Hortonville I i i i i tNorthern red oak----} --~- {| red pine, white 
{ i i i H {American basswood---{ --- {| spruce. 
{ i { i t i i I 
HsB*: { H i H | H H H 
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I i I I } tAmerican basswood---} --- { spruce. 
' ' ' ' i \ ' 1 
1 ' ! ! f) ' 1 i} 
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i ! | H H White ash----------- | --= | spruce. 
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1 1 1 1 t i t 1 
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i H i H I tWhite ash----------- | --- | spruce. 
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i i i i i i I i 
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Kewaunee----~------ + 2c {Slight {Slight |ModeratejSlight {Northern red oak----| 66 jEastern white pine, 
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i i f I H White ash----------- | --= | spruce. 
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' 1 i) i) 1 ! ! ! 
Manawa--------~---- | 2¢ {Slight iSlight {|Moderate{Slight {Northern red oak----| 61 {Red maple, green ash, 
I H f i i iSugar maple--------- | --- | white ash, white 
i i f H i iGreen ash----------- i +-- | spruce. 
I i i 1 I iRed maple----------- jeer ft 
i I I ! | i H I 
KuAqen---e--------- ' 20 {Slight {Slight iSlight {Slight {Northern red oak----| 66 {White spruce, eastern 
Kibbie H i I Hy 1 iWhite oak----------- } s-- | white pine, white 
i i H i i iWhite ash----------- | 66 | ash, Norway spruce. 
i | I | i {American basswood---} 66 } 
i { I H iSugar maple--------- fore f 
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i i i H i i i I 
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i i I f H iWhite ash----------- i --- | spruce. 
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, t 1 i 1 1 ' 1 
! t ‘i ‘ ! i 1 t 
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i I I i 
i i i { 


See footnote at end of table, 


124 SOIL SURVEY 
TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
H { Management concerns |__Potential productivity. | 
Soil name and {Ordi- | Y Equip- { | I { i 
map symbol inationiErosion {| ment |Seedling! Wind- | Common trees iSite } Trees to plant 
isymboljhazard {| limita-jmortal- { throw | tindex} 
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I i i i i i i H 
LmA-----+-------+--- | 20 sSlight {Slight {Slight [Slight [Northern red oak----{ 65: |Eastern white pine, 
Lamartine { I H | i j}American basswood---| --- | red pine, white 
i {Sugar maple--------- tooon i spruce. 
! i) 1 | i iF 1 1 
LOB+-------- ene nn | 20 $Slight {Slight {Slight {Slight |Sugar maple---------{| 61 iWhite spruce, red 
Longrie H H i i i \Yellow birche------- {| en= | pine, eastern 
H { H { I iAmerican beech------ | --- | white pine. 
{ H I { ! {Quaking aspen------- foes ] 
I t i H i iRed pine------------ tere 
i | I { f Balsam fire--------- tore- | 
1 1 ' t t ' 1 t 
! t i A 1 i i t 
McA----- womeccrcere | 2e {Slight {Slight {Slight {Slight jNorthern red oak----{ 61 |Red maple, green ash, 
Manawa i { I i 1 (Sugar maple------ -| --- | white ash, white 
{ H { I i iGreen ash-------- | =-- | spruce. 
i i i H i |Red maple--~-~------- foro 
I i i I I i i I 
MeB-------~-------- { 30 {Slight iSlight iModerate{Slight {Sugar maple--------- | 61 {Red pine. 
Manistee H H I i I |Eastern white pine--{ --- | 
I i I i t |Red maple----------- forest 
i I i i I iRed pine------------ boscm 
i I I { \ |American basswood---| --- } 
H { H H f }Eastern hemlock-~---- joee- | 
Hl | { i i {Northern red oak----{ --- | 
H I { i I iWhite ash------~---- bo--- | 
1 t t 1 1 ’ - ' 
1 i) 1 i ‘ i) 1 1 
ee i 3w {Slight jSevere {Severe Severe {Northern white-cedar{ 35 { 
Markey H i I f i {Balsam fir------ eens] wee | 
i { i ! | {Black spruce-------- | --- | 
H I I I H | Tamarack-~---------- tooo 
| { H i H iBlack ash---+<+----- joorer it 
i I H | ! {Quaking aspen------- tower 
H i | } H iPaper birech--------- joee- 4 
' t 1 1 1 ' i 1 
i) 1 i) 1 i) ' 1 1 
MmAw------------- --| 30 {Slight {Slight ‘Slight {Slight iNorthern white-cedar|; 39 jWhite spruce, Norway 
Matherton H H H H H iSwamp white oake-+--~-| --= {| spruce, eastern white 
H i I I i iBitternut hickory---{ --- | pine, northern white- 
i i I { i White ash----------- | -e- | cedar. 
{ | | I i {Northern pin oak----| --- | 
l t t t 1 f i) t 
! 1 i) ' 1 1 i} t 
Mr Bwnn---------2---- { 1s {Slight {Slight {Slight {Slight jNorthern red oak----{ 74 j|Red pine, eastern 
Menominee i i { H \ {Sugar maple--------- | --- { white pine, white 
i i | ' H jAmerican basswood---} --- {| spruce. 
H | \ i i itRed maple------- ween] eee | 
i I i i { i i I 
MSB----------- ween-{| 28 {Slight iSlight (iModerate|/Slight (Red pine-~-~-------- | 60 {Red pine, eastern 
Menominee Variant | I i H { {Northern red oak----| --- | white pine, jack 
H I i i i iBlack oak----------- | 2=- { pine. 
' t ’ ' 7 ' , 1 
i) 1 1 - t ' i t 
MtAewamnnnneneee----| 20 {Slight {Slight {Slight {Slight {Northern red oak----; 65 {Eastern white pine, 
Mosel i i | | ! {American basswood-=~| --- | red pine, white 
H H H i I iRed maple-------- ao-| --- | spruce. 
' ‘ 1 1 1 1 ii 1 
t f) I | i) 1 i) 4 
My-----+----- w=----/ 4w {Slight jSevere {Severe jSevere |Red maple----------- | 66 jWhite spruce, eastern 
Mussey { | { i H White spruce-------- | =-- | white pine, black 
Hl i i i H iSwamp white oak----- i --- | spruce, northern 
H i H H | White ash----------- | 2e-= | white-cedar. 
t 1 1 1 7 ' 1 , 
t 1 ‘ i) ’ 1 i) ! 
NaBe---------- we---} Ad {Slight jiSlight j|Severe j|Severe iSugar maple--------- i; 49 {Red pine, eastern 
Namur H | i i H iWhite ash----------- i --~ | white pine. 
H i H } H i 
i i i i I i 
i I I j i ! 


See footnote at end of table. 
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iPaper birch------ 
iQuaking aspen-~----- i bes 
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‘ Mana ement concerns i. Potential productivit 1 
Soil name and iOrdi- | | Equip- | j { I 
map symbol ination{Erosion {| ment heedlingt Wind- } Common trees iSite | Trees to plant 
isymbolihazard {| limita-jmortal- } throw | tindex} 
H i ition i ity {_ hazard }{ H t 
{ j i i i i i i 
i ; I i i i ' i 
NrD*; H I i H i H H H 
Namur ------------- i 4d {ModerateiModeratejSevere } H | 49 {Red pine, eastern 
i i H { i | 2-- | white pine. 
i H I H i {Eastern white pine--| --- | 
' H H i }Northern white-cedar{ --- | 
1 ' 5 f. 1 ' 
i i} t qd ' t ! ! 
Rock outcrop. H H H i i H H i 
i i I I i ' i I 
NxB~---------~---+---~ i lo {Slight jSlight {Slight {Slight {Sugar maple--------- i 66 jRed pine, eastern 
Nichols H H i H H ‘Northern red oak----{ --- | white pine, white 
i i i i i iAmerican basswood---{ --- | spruce. 
i i ' i White oak----------- Leese 
I H i i H i I H 
QaB, OaC---------+-- i 4s {Slight {Slight iSevere {Slight {Red pine------------ | 45 {Red pine, eastern 
Oakville H H H H H iNorthern pin oak----{ --- {| white pine, jack 
{ | i H I iWhite oak----- -| --- | pine, Norway spruce, 
i i i I H {Quaking aspen- -} --- | black spruce, black 
\ \ ' } ‘ {Black oak----------- 1 --- 1 cherry. 
| H i H H iEastern white pine--{ --- | 
i 1 { H H iJack pine----------- teen 
t 1 ’ ' 1 , 1 
i) ! ! i ‘ i) ' 
OdB, OeC2---------- i ec (iSlight {Slight {Severe {Severe iNorthern red oak----{ 65 |Eastern white pine, 
Omro H i { H H iSugar maple--------- i --- | red pine, white 
1 i H H H \White ashe---------- } --- | spruce. 
{ i { I i iRed maple----------- tooo 
I I I i I I i H 
OhB, OhC2---------- | 20 jSlight {Slight {Slight (Slight {Sugar maple--------- | 61 {White spruce, eastern 
Onaway i i H H H {Quaking aspen------- | =-- | white pine. 
{ { i i { iBalsam fire--------- pers 
I { H H H Yellow birch-------- t--- 4 
i I | i i iNorthern red oak----{ --- | 
i i t 1 H iRed pine------------ ten= 5 
{ i | i H {American basswood---j| --- | 
i i i ! iWhite ash----------- to--- f 
‘ ' ' ; ' ' 
i) i 1 i i i 1 i 
Pemn nnn nn nnn enn--- 1 4w {Slight {Severe {Severe {Severe {Red maple----------- | 66 {Red maple, white 
Pella f H i i H iWhite agsh----------- {| --- | ash, white spruce. 
' 1 V 1 i t t 
! ' I t ' ' 1 
POmn ween en enn nn nne- } ew {Slight {Severe ‘Moderate Moderate wHite ashe---------- t 65 {White spruce, black 
Poygan H H H H i iRed maple----------- i ~-- | spruce, red maple, 
I i H H ' iSilver maple-------- | --- | silver maple. 
i i H i i }American elm-------- At See 
i i i i i i i i 
ReE*: i i i { i i i I 
Rodman-~---~-----~--- | 4f {Moderate!Severe {Severe {Slight {Northern red oak----i 45 {Red pine, eastern 
H I H H I \White oak | --+ | white pine, eastern 
i H i H ! ied pine------------ | e-- | redeedar. 
1 1 i 1 H 1 i) 
i) 1 i t i) i 
CastQnn-e nnn n nn | 3s iModerate {Moderate |Moderate |Moderate jNorthern red oak----{| 55 |Red pine, eastern 
I i i | i {Black oak----------- } --- | redeedar, eastern 
i i I H I \White oak----------- | --- | white pine. 
1 , 1 ' a i 1 t 
i 1 1 i i 1 i} 
RS ceeeecneecceneene i 4w {Slight |Severe [Severe j|Moderate{Quaking aspen------- | 49 {Red maple, 
Roscommon i i i { i (Black spruce-------- i --- | white ash, 
i ! i f i \Northern white-cedar| --= | white spruce. 
i i { { I iJack pine------- woech cee 
; \ ! ; | {Silver maple-------- --- 5 
! ' : { f (Red maple----------- ase 
H { 1 H H {Yellow birch-- --- | 
| { { { i (Balsam fir---------- tome 
i I I iEastern hemlock----- toor 
' i) i t 1 
! ‘ r) 1 ' i} 
Rune ence err ener t 4w {Slight jSevere Moderate |Moderate|Balsam fire--------- i 45 {Black spruce, northern 
Ruse f | | iBlack spruce-------- | 45 | white-cedar, balsam 
H | itNorthern white-cedar; --- | fir. 
i i iWhite ash-- wernt cee 
i i t 
i { H 
t t ' 
i 1 1 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY=-Continued 


a 
| | Management concerns Potential productivity 
Soil name and iOrdi- | Equip- | i 1 
map symbol ination|Erosion ment {Seedling! Wind- Common trees iSite Trees to plant 


wW 
i H tion | ity hazard 


7 
i) 
7 
i1symbol jhazard limita-jmortal- throw | tindex 
t 
t 
! 
J 
! 
' 
i) 


‘Sugar maple---------} --- 
H ' 
4 H 


1 
T ' 
1 t 
H i 
i I i 
H i H H 
1 I ! i ‘ \ 
H { i { i I 
ShA------------ w--~{| 20 {Slight jSlight {Slight {Slight Red maple----------- | 65 {Eastern white pine, 
Shiocton { H ! ! { iSugar maple--------- | --- | white spruce, silver 
H H { i H iNorthern red oak----| --~+ | maple, white ash. 
i i i ' H {American basswood-=-~| --- |} 
i H i H i {American beech------ borer 
' 1 1 t ' i 1 1 
! t ! i) i ' t i] 
SOAs--------------- } 20 {Slight {Slight jSlight {Slight iSugar maple--------- i 63 jEastern white pine, 
Solona I i i i i }Northern red oak-=---} --- | red pine, white 
I i H I H \White aSh-----------{ --- | spruce. 
H | H H I {American basswood-~--| ~--- | 
’ ' ' 1 ' , £ 1 
! 1 ! I ! ' i i) 
SyA+-------------+- 1 Jo {Slight {Slight {Slight j|Slight {Northern red oak-=--{ 75 |Red maple, eastern 
Symco H { i i H (Red maple----------- | e-- | white pine, white 
| { H H H iWhite ash----------- i --- | ash, white spruce, 
i i H i H {American basswood---{ --= | 
H f i H H ‘Sugar mapleewnWn-------| --- 
1 1 ' ' 1 t t 
1 1 ' ' ' ‘ t 1 
Wah--------------- -} lo {Slight {Slight {Severe jSlight {Northern red oak----| 74 iWhite spruce, eastern 
Wainola H { i H H iQuaking aspen-------; --- { white pine, red maple, 
H { H H H White ash----------- | -*= | white ash. 
i \ i i i iRed maple---~-------- bess t 
i i I i i i I i 
We----- Salata taatatatatatad | 3w {Slight {Severe {Severe {Severe iSilver maple-------- | 70 {Silver maple. 
Wauseon i I 4 I H White ash----------- { --- 1 
i i i i i {Swamp white oak----- tooo 
1 1 { I ' ' U v 
: t I i ' a. 1 i ' 
WoB, WoC2---------- | 20 {Slight {Slight {Slight {Slight iNorthern red cak----| 63 |Eastern white pine, 
Waymor { H I H i {Sugar maplew--------| --- | red pine, white 
; i i i I ! iWhite ash----------- } --- { spruce. 
{ i I i i {American basswood---| --- } 
1 1 1 1 ' ' 1 t 
I i) ' t i 1 1 ' 
WoD2-~------------- !  2r {Moderate|Moderate!Slight {Slight {Northern red oak----| 63 {Eastern white pine, 
Waymor { | i i i {Sugar maple--------- |} w=- | red pine, white 
{ H | I Hl White ash------+---- i --- | spruce. 
i i t H i American basswood---| --- | 
1 t 1 t ' ' ' ! 
' ' i t ! ! ' 1 
W2B*, W2C2*; H i H I i i H I 
Waymor --<--------- ' 29 }Slight {Slight {Slight {Slight {Northern red oak-~--{ 63 !Eastern white pine, 
{ H I { I {Sugar maple---- -| --- | red pine, white 
1 i H I i iWhite ash----------- | === | spruce. 
H H i { { iAmerican basswood---| --- | 
i i H I i H I ' 
Casco------------- ' 3s Slight iSlight {iModerateiModerateiNorthern red oak----{ 55 {Red pine, eastern 
{ i i H f iBlack Oake------- -| --- {| redcedar, eastern 
i i i I I White oak----------- | --- | white pine. 
i i i i i i ' H 
Luriche<---------- ' 20 {Slight {iSlight {Slight {Slight {Northern red oak----;} 65 |Eastern white pine, 
Hl H H ' ' iWhite ash----------- i --~ | white spruce, red 
H i i i I {American basswood=--| =--- | pine. 
i H { } i }Sugar maple--------- tose 4 
i i I I i i t i 
W2D*, W2e#: i H i H i I i I 
Waymor --=--------- { 2r {Moderate|Moderate/Slight |Slight {Northern red oake---{| 63 {Eastern white pine, 
i H I | I {Sugar maple--------- { --- {| red pine, white 
H i i i | White ash------ wn---| --- | spruce. 
i i i H H iAmerican basswood-=-j{| =--- | 
i I { I | H { H 
Cascose------- ----' 3s |ModerateiModerate;Moderate|ModerateiNorthern red oak----; 55 |Red pine, eastern 
i H i H H {Black oake--------- ~| ~-- | redcedar, eastern 
H I i i H IWhite Cake---------- | 2-- | white pine. 
i i i i i i H H 
Zurichesm-ennnenn- ‘ 2r {Moderate|Moderate!Slight {Slight {Northern red oak---~| 65 jEastern white pine, 
H i H H White ash----------- } --- | white spruce, red 
| i H jAmerican basswood---| --= | pine. 
1 ‘ 1 ‘3 
| | | | 


See footnote at end of table. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| I Management concerns i__ Potential productivity | 
Soil name and iOrdi- | | Equip- i i I I i 
Map symbol inationjErosion {| ment jSeedling! Wind- | Common trees iSite } Trees to plant 
isymboljhazard | limita-jmortal- | throw | tindex| 
H H ition | it i hazard { { | 
GNI ae Sis oe Sekar CORON Ska See Sa eer 
' ‘ ' i t i i i 
ZuA, ZuB, ZuC2----- i 20 {Slight {Slight {Slight {Slight [Northern red oak----} 65 /Blaeck walnut, eastern 
Zurich | i i H { iWhite ash----------- | --- | white pine, white 
H i H H H ‘American basswood---j --- | spruce, red pine. 
' H i i H iSugar maple--------- i -e- | 
I I H i ! t i 


* See description of the map unit for ecmposition and behavior: characteristics of the map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means mcre than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


Trees having predicted 20-year average heights, in feet, of-- 
7 7 - 


Soil name and i ' 


T 
i} 
! i 
map symbol H <8 { 8-15 | 16-25 ! 26-35 H >35 
i i { i i 
H i i i i 
H i t i I 
AdAj----- wee ee een H se iAmerican iWhite spruce, iEastern white pinet --- 
Allendale H | eranberrybush, t black spruce, { H 
H | Silky dogwood----{ northern white- { I 
H I | cedar, tall f H 
H i i purple willow. i | 
\; ' t 1 1 
ry ! { ‘ t 
AX eee erence necro n= H --- iSilky dogwood----- iNorthern white- i --- iCarolina poplar. 
Angelica { i | cedar, black { H 
H i i spruce, white i i 
H H i Spruce. ! H 
' ‘ t ‘ 1 
1 t | £ ! 
Ba-+-------------- i --- tAustrian pine, iGreen ash, i --- iCarolina poplar. 
Bach H | Silky dogwood, | northern white- } H 
{ | whitebelle | cedar, eastern { i 
} | honeysuckle, late; white pine. i H 
H i lilac. I i i 
, ' t 1 1 
d i f i) I 
Bna------ eee e+ i o-- iNorthern white~ iGreen ash, white j|Eastern white Hl --- 
Bonduel H i cedar, redosier | spruce. i pine, jack pine, } 
i | dogwood, i | silver maple. { 
i i nannyberry H H H 
‘ | viburnum. { i i 
i i i i i 
Bo# i | i ' H 
Borosaprists H H i i i 
1 t t 1 t 
1 i a ‘ t 
BrB, BrC, BrE----- iSilky dogwood----- iNannyberry iNorway spruce----- iEastern white H --- 
Boyer H {| viburnum. | i pine, white ash, | 
H i { | red pine. H 
i i i \ 4 
Caweeneneens--H-=- i --- i --- i oo i --- i --- 
Carbondale i I H H i 
' ' ‘ \ 
i) t t \ 1 
CbA, CbB, CbC2----} --- itNorthern white- iWhite spruce, tEastern white H --- 
Casco H | cedar, lilac, t Norway spruce. i pine, red pine. i 
| | common ninebark, | H i 
\ | silky dogwood. H \ H 
, t 1 ’ 7 
1 I 1 t) t 
CdB¥, CdC2*, I i { i I 
CaDe*: H i : i i i 
Casco-----~------ H --- iNorthern white- iWhite spruce, iEastern white i --- 
! | cedar, lilac, | Norway spruce. | pine, red pine. | 
H i common ninebark, | i { 
: {| silky dogwood. | i i 
t ' 1 , t 
1 1 1 ' t 
Rodman-------~--- iGray dogwocd, itLate lilac-------- tEastern redcedar, jEastern white H --- 
| lilac. I i Norway spruce. i pine, red pine, } 
H I f | jack pine. ' 
i i i i I 
Cii<ee Se —ne seme se= I dese i --- I --- I --- i --- 
Cathre { I i i 
i i i i i 
DrA, DrB---------- H --- iNorthern white- iWhite spruce, iEastern white H o-- 
Dresden H | cedar, common i Norway spruce. | pine, red pine. { 
‘ { ninebark, silky | f i 
' | dogwood, lilac. | i i 
1 t 1 i ' 
FaA--------------- tRedosier dogwood jNannyberry iNorthern white- i --- iCarolina poplar. 
Fabius { { viburnum,. i cedar, eastern i i 
H H | white pine, i i 
i i | white spruce. I Hl 
i H i I i 
Fuk, H i i I H 
Fluvaquents H i f i i 
1 t 1 1 
t I i 1 t 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and 
map symbol 


HrB, HrC2, Hrb2--- 
Hortonville 


HsB*; 
Hortonville------ 


HzB*, Hzc2*; 
Hortonville------ 


HzDe*; 
Hortonville------ 


Boyer. 
Zurich. 


H2e*: 
Hortonville------ 


KhB, KpB2, KpCe2, 
Kpb2, KsC3, KsD3, 
KSE3------------- 
Kewaunee 


KtBa: 
Kewaunee--------- 


See footnote at 
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Trees having predicted 20-year average heights, in feet, of-- 


Silky d 


end of 


<8 8-15 


Northern white= 
cedar, common 
ninebark, silky 
dogwood, lilac. 


Northern white- 
cedar, common 

ninebark, silky 
dogwood, lilac. 


Northern white- 
cedar, redosier 
dogwocd, 
nannyberry 
viburnum. 


Northern white- 
cedar, common 

ninebark, silky 
dogwood, lilac. 


ogwood----- iNannyberry 
viburnum. 


Northern white- 
cedar, common 
ninebark, silky 
dogwood, lilac. 


rthern white- 
edar, common 

inebark, silky 
ogwood, lilac. 


a3d00 


Northern white- 
cedar, common 
ninebark, silky 
d 


ogwood, lilac. 


ogwood----~ iNannyberry 
viburnum. 


Northern white- 
cedar, common 

ninebark, silky 
dogwood, lilac. 


orthern white- 
cedar, lilac, 
common ninebark, 
silky dogwood. 


Northern white- 
cedar, lilac, 

common ninebark, 
s 


ilky dogwood. 


H 
‘ 
H 
' 
! 
' 
t 
' 
‘ 
‘ 
i 
I 

a, iN 
' 
i 
i 
i 
i 
' 
i 
‘ 
t 
i 
i 


table. 


' 
I 
1 
i 
v 
a 
' 
1 
1 
i) 
f 
1 
' 
t 
' 
1 
‘ 
1 
nl 
I 
1 
I 
t 
t 
t 
i 
1 
I 
' 
4 
( 
( 


1 
' 
’ 
1 
4 
i 
' 
I 
’ 
! 
' 
fy 
' 
t 
' 
l 
‘ 
i) 
' 
( 
‘ 
t 
, 
1 
' 
i) 
' 
i) 
t 
i 
{ 
t 
t 
' 
’ 
1 
' 
t 
1 
! 
‘ 
' 
' 
1 
4 
a 
+ 
i 
’ 
' 
' 
! 
' 
x 
‘ 
' 
‘ 
' 
' 
1 
1 
a 
' 
' 
‘ 
' 
' 
l 
' 
i) 
‘ 
i 
‘ 
i 
' 
' 
' 
ik 
' 
t 
i 
1 
( 
‘ 
i 
' 
1 
1 
{ 
( 
‘ 
t 
t 
( 
1 
‘ 
n 
' 
, 
i 
1 
1 
' 
1 


16-25 


White spruce, 
Norway spruce. 


White spruce, 
Norway spruce. 


White spruce, 
green ash. 


White spruce, 
Norway spruce, 


Norway spruce----- 


White spruce, 
Norway spruce. 


White spruce, 
Norway spruce. 


White spruce, 
Norway spruce. 


Norway spruce----- 


White spruce, 
Norway spruce. 


White spruce, 
Norway spruce. 


White spruce, 
Norway spruce. 


26-35 


Eastern white 


a 
pine, red pine. 


Eastern white 


a 
pine, red pine. 


astern white 
pine, jack pine, 
silver maple. 


Eastern white 


’ 
1 
‘ 
5 
; 
1 
\ 
i 
1 
1 
\ 
! 
: 
1 
\ 
1 
\ 
if 
' 
i 
‘ 
i) 
' 
1 
' 
! 
' 
I 
i 
1E 
H 
' 
' 
t 
1 
' 
t 
i 
! 
' 
iEa 

| pine, red pine. 
if 
‘ 
! 
' 


iEastern white 
pine, jack pine, 
white ash, 

red pine. 


Eastern white 
pine, red pine. 


stern white 
ine, red pine. 


oo 


stern white 
ine, red pine. 


node's) 


iEastern white 
| pine, jack pine, 
| white ash. 


Eastern white 


a 
pine, red pine. 


Eastern white 


a 
pine, red pine. 


Eastern white 


i) 
\ 
1 
i 
i 
‘ 
H 
; 
i 
1 
i) 
1 
1 
1 
' 
1 
' 
' 
4 
‘ 
; 
' 
i 
i] 
i 
{Ea 

; pine, red pine. 
f 

' 

, 

; 

i 


>35 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


: Trees having predicted 20-year average heights, in feet, of-- 
Soil name and j 7 


i 
t ' 
t 
map symbol { <8 
v 
41 


‘ t 
H 8-15 H 16-25 { 26-35 | >35 
i i i i 
i i i i i 
i i i i i 
KtB*: { ! ; ‘ 
ManawWa---+-----+-- H --- iNorthern white- iWhite spruce, tEastern white i -~- 
H i cedar, lilac, i Norway spruce. i pine, red pine. | 
I | common ninebark, | H H 
H | silky dogwood. i i I 
1 1 1 , t 
i 1 i} ’ ' 
KuAeornene-n-- ----] --- iSilky dogwood, iWhite spruce------ iRed pine, eastern {Carolina poplar, 
Kibbie Hl i American i i white pine. { white ash, 
H | cranberrybush. i t I 
i } ’ 1 1 
! i) 1 t ! 
KvAwernenee- retetettell] --- iNorthern white- iGreen ash, white {Eastern white i --- 
Kibbie Variant i | cedar, redosier | spruce. | pine, jack pine, 
H i dogwood, i i silver maple. H 
H | nannyberry i H H 
H i viburnum. i i H 
t i) t ’ J 
' i ‘ i ' 
KWB, KwC2---------{ --- iNorthern white- White spruce, iEastern white { --- 
Kolberg H i cedar, common | Norway spruce. i pine, red pine. j} 
H i ninebark, silky |} I i 
H i dogwood, lilac. | i i 
' ' \ ' ‘ 
! 1 ' 1 ' 
KxB--------------- iManyflower iLilace------------ iNorway spruce, iEastern white H --- 
Kolberg Variant { cotoneaster. i i Siberian i pine, red pine, j 
‘ I | peashrub. i jack pine. H 
1 t 1 ’ v 
a ' t 1 ! 
LmAwwe ewer reer eee] --- {Northern white-~ \White spruce, iEastern white H --- 
Lamartine H | cedar, lilac, | Norway spruce. i pine, red pine. {| 
i i common ninebark, | ' i 
{ | silky dogwood. H i H 
1 ' t 1 , 
1 i 1 i} 1 
LoB--------------- H --- tNorthern white- iRed pine, white iEastern white iRed maple. 
Longrie Hl i cedar. i spruce. | pine. i 
1 i 1 i} ! 
MCAn------- n= ee H --- iNorthern white- iWhite spruce, iEastern white H --- 
Manawa H i cedar, lilac, i Norway spruce. ij pine, red pine. j 
i | common ninebark, | H i 
t | silky dogwood. { H H 
' ' ' ' ' 
' 1 t i) 1 
MeB----------~---- H --- iSiberian peashrub {Siberian iRed pine, eastern } oom 
Manistee i i | crabapple, i white pine. H 
H H i hawthorn, { { 
H i | Norway spruce. t H 
i i i i I 
Mk ---------------- f caaee! i Seated i > I --- i --- 
Markey I i i i H 
rT ! ' i) i) 
MiAworcnenccnne one] wee iSilky dogwood, White spruce------ iEastern white iCarolina poplar, 
Matherton H | northern white- | | pine. j 
H | cedar. i { | 
' ' 1 5 , 
1 1 i 1 i) 
Mr B------- eocceo-- i --- itNorthern white- White spruce, iEastern white i “-- 
Menominee H i cedar, lilac, i Norway spruce. | pine, red pine. | 
‘ i common ninebark, } i i 
H | silky dogwood. i H i 
1 ’ 1 1 ‘ 
1 i U t i 
Ms Be-------------- iMany flower thilac-----~-+~------ iNorway spruce, iEastern white i --- 
Menominee Variant; cotoneaster. t i Siberian i pine, red pine, | 
i i i peashrub. i jack pine. { 
' ' , ' 1 
1 1 i ! t 
MtA------------- --j --- iNorthern white- iWhite spruce, tEastern white H --- 
Mosel i i cedar, nannyberry;{ green ash. i pine, jack pine, } 
{ i viburnum, { i Silver maple. 
i | redosier dogwood.} : i { 
if ! 1 ‘ 1 
My ----- eee I “+ iHawthorn, shadblowjWhite spruce------ iWhite ash------- --{Carolina poplar. 
Mussey i i serviceberry, i i i 
f i silky dogwood, H H I 
i i balsam fir. i H H 
' 1 1 a t 
i) 1 ! 1 i 
NaBqn-nn nnn n nnn iManyflower iLilac---------~---- tNorway spruce, lEastern white I --- 
Namur cotoneaster. H i Siberian i pine, red pine, { 
i i peashrub, jack pine. H 
iT ' i 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


i Trees having predicted cO-year average heights, in feet, of-- 
Soil name and | i i I H . 
H <8 i 8-15 16#25 26-35 >35 


map symbol 


OdB, OeC2-e---+--- Northern white- ite spruce, Eastern white 


= 
25> 


1 
1 
L 
i I 
i i 
NrD*®; H i 
Namur ------------ Many flower (Lilacew---------- -|Norway spruce, iEastern white --- 
| cotoneaster. i {| Siberian ipine, red pine, 
i i | peashrub. |jack pine. 
1 i 1 ' 
Rock outcrop. H i ' 
i ! . 4 
NX Beeennne- a atedetell| --- {Northern white- iWhite spruce, Eastern white -_- 
Nichols . H | cedar, lilac, | Norway spruce. pine, red pine. 
H i common ninebark, | 
H | silky dogwood. i 
£ 1 t 
t 1 ' 
OaB, OaC---------- iSiberian peashrub | i =e= 
Oakville H crabapple. pine, jack pine. 
' 
{ 
t 
‘ 
i) 
i) 
1 


' 

' 

J 

i 

i 

i 

i 

i 
Lilac---------~--+-- {Red pine, SiberianjEastern white 

' 

i 

i 

1 

' 

i 

i 

I 

i 

\ 


f] 
' 
a 
i 
1 
I 
' 
1 
t 
‘ 
i 
1 
I 
i 
' 
i 
t 
' 
l 
t 
! 
i 
H i 
i H 
I i 
Omro i cedar, common orway spruce. pine, red pine. i 
i ninebark, silky i 
H dogwood, lilac. H 
' : ' 
4 ' ! 
OhB, OhC2------~-- iSilky dogwood----- iLilac------------- iWhite spruce-=----- iRed pine, eastern | --- 
Onaway i i i i white pine. i 
d i) 1 ‘ t 
Penne nnnnnnnnnnn ne {Redosier dogwood, {Amur maple, silky |White spruce------ iGreen ash, white j|Carolina poplar. 
Pella i gray dogwood. i dogwood, northerni i ash, red maple. | 
\ i white-cedar. H { i 
i i i i ! 
Pg*. i i H i i 
Pits H i i H I 
1 i I ' 1 
Posen een e wenn ennn= H --- iNorthern white- iGreen ash, white jEastern white i --- 
Poygan I i cedar, redosier | spruce. i pine, silver i 
i | dogwood, H i maple. f 
{ i nannyberry | i i 
i | viburnum. i i i 
i i i i i 
RcE*: | i i I i 
Rodman----------- Silky dogwood, tLate lilac--------jEastern redcedar, {Eastern white { --- 
i Siberian i { Norway spruce. | pine, red pine, i 
i peashrub. H | i jack pine. | 
I H H i ! 
Casco------------ 1 --- iNorthern white- iWhite spruce, {Eastern white | --- 
| i cedar, lilac, i Norway spruce. | pine, red pine. ji 
} i common ninebark, | i i 
| 1 silky dogwood. i i I 
, ' 1 1 t 
i) ' i 1 i) 
RS qe nance eee ennn- i oo iArrowwood, iWhite spruce------{Red maple, white {Carolina poplar. 
Roscommon i | hawthorn, i + ash. i 
H i nannyberry i H | 
i | viburnum, silky | i Hl 
H | dogwood. i H H 
i i i i i 
Ru. H i i i i 
Ruse H H I i i 
i) i i) i) ' 
ShAwnnn een en nnn ---| --- iNorthern white- iWhite spruce, iEastern white H 
Shiocton H | cedar, lilac, | Norway spruce. i pine, red pine. | 
H | common ninebark, | i i 
i | silky dogwood. { i t 
' ' \ ‘ : 
d i) 1 ' i 
SQAwee ane en nn n---- H --- iNorthern white- {Green ash, white {Eastern white i --- 
Solona H i cedar, redosier | spruce. | pine, jack pine, t 
I | dogwood, H } silver maple. H 
H | nannyberry H i i 
i | viburnum. H H i 
i I i i i 
SyA--------+------ H --- iNorthern white- White spruce, iEastern white i --- 
Symco i i cedar, redosier {| green ash. | pine, jack pine, i 
H | dogwood, i | silver maple. i 
i { nannyberry H i i 
i i viburnum. j i ! 
I i i i i 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-~Continued 


Trees having predicted 20-year average heights, in feet, of-- 


Soil name and ' 


ninebark, silky 
dogwood, lilac. 


] 
I ' z ' 
map symbol H <8 i 8-15 I 16-25 H 26-35 i 235 
i i i i i 
i i i i 4 
i i i i i 
ur*. i i i i i 
Udifluvents i i i i i 
i f i i i 
UoB*, UoF*. i i i i 
Udorthents H i i i i 
\ i i i i 
WaAwnnn eer e nee n en !Redosier dogwood {Northern white~ iWhite spruce------ iRed pine, eastern ;Carolina poplar. 
Wainola I | cedar. H i white pine. i 
t 1 ' ’ 1 
i f) t i t 
Wee~eewenne wecnenn iRedosier dogwood j|Nannyberry iWhite spruce------ iRed pine, white H --- 
Wauseon Hl { viburnum. f i ash. i 
i i i i i 
WoB, WoC2, WoD2---} --- iNorthern white- iWhite spruce, iEastern white i ore 
Waymor i | cedar, lilac, | Norway spruce. | pine, red pine. [{ 
1 { common ninebark, | H H 
\ | silky dogwood. | f i 
i t 1 1 t 
' ' i i ' 
W2B*, WzC2*, WzD*,! j ; ' ; 
WZE*: { i H i I 
Waymoreeeee---- oi --- iNorthern white- iWhite spruce, iEastern white H --- 
H i cedar, lilac, t Norway spruce. i pine, red pine. 
i { common ninebark, | f i 
i i silky dogwood. i i | 
1 1 1 1 ‘ 
1 1 i i] t 
CasC0----------- i --- itNorthern white- White spruce, iEastern white H --- 
H i cedar, lilac, i Norway spruce. | pine, red pine. } 
i i common ninebark, | H H 
\ | silky dogwood. H ' i 
Hl i i \ i 
Zurich+------~-- H --- iNorthern white- iWhite spruce, iEastern white H --- 
Hl i cedar, common | Norway spruce. i pine, red pine. | 
: i ninebark, silky | { i 
: | dogwood, lilac. j i i 
' t t 1 7 
i i 1 1 J 
ZuA, ZuB, ZuC2--<-} won iNorthern white- iWhite spruce, iEastern white i --- 
Zurich H | cedar, common | Norway spruce. { pine, red pine. | 
, ' 1 1 1 
i i i) 1 i) 
i i ! i i 
a 1 t 1 1 
1 1 1 i 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 


KEWAUNEE COUNTY, WISCONSIN 133 


TABLE 8.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


i 
Soil name and | Camp areas Picnic areas Playgrounds Paths and trails Golf fairways 
map symbol i 
1 
1 


Hl i i i 
t 1 i 1 
t i ! ! 
i i i i 
1 ' ’ 1 
i 
| i i H i 
I { i I i 
Ad Annan nwww ee nnnnnnnn- -iSevere: iSevere: iSevere: iModerate: severe: 
Allendale } wetness, i wetness. i wetness. i wetness, i wetness. 
I I H | too sandy. H 
1 t ’ 1 t 
i ' i) 1 t 
Ax ww nnnn nnn nn enone ---|Severe: iSevere: Severe; iSevere: iSevere: 
Angelica i floods, i wetness, | wetness, i wetness. i wetness, 
i wetness. I i floods. i i floods. 
i i i i i 
Bawwnnnnnnn-- === iSevere: Severe: iSevere: Severe: iSevere: 
Bach i wetness, | wetness. i wetness, | wetness. i wetness, 
| floods. i i floods. i i floods. 
1 1 t 1 1 
' I ' ! i) 
Bn mone nn nn nnn nn nne--- iSevere: iModerate: iSevere: iModerate: iModerate: 
Bonduel i floods, {t wetness. | wetness. i wetness, i wetness, 
i wetness, i i i | thin Layer. 
H I i i i 
Bo*., i I i i i 
Borosaprists H i i H i 
1 t ' ' ' 
1 ' i i ' 
Br Benwew ne nn nnn nn nnn iModerate; iModerate: iModerate: Moderate: iModerate: 
Boyer it too sandy. i too sandy. i Small stones, {| too sandy. i too sandy. 
i i i Slope. i i 
' ' ' ' 
! ‘ 1 i t 
BrCenawnnn n-ne ne ------ Moderate: iModerate: iSevere: iModerate: iModerate: 
Boyer | too sandy, | too sandy, i slope. {| too sandy. | too sandy, 
! slope. | Slope. { H | slope. 
' Y t ’ t 
! i t 1 t 
BrE-------------- weoe~| Severe: severe: iSevere: iSevere: iSevere; 
Boyer | slope. { slope. | Slope. i slope. | Slope. 
i j i i i 
Caq----------- eee isevere: iSevere: iSevere: Severe: iSevere: 
Carbondale i wetness, i wetness, | wetness, i wetness, i excess humus, 
i floods, | excess humus. j; floods, i excess humus. i wetness, 
| excess humus. | | excess humus. { | floods. 
i ' i i i 
Co Ann nnn nnn nnn nnn nnn iSlight------~--- iSlight---------- iSlight---------- iSlight------------ Slight. 
Casco i i i i i 
i i i i { 
CbB------------ + eee iSlight---------- iSlight---------- iModerate: ISlight------------ iSlight. 
Casco i i i Slope. i i 
1 1 ' ' 1 
i ! ' t 1 
COC Ae nw nn wenn ne nnn s--- i Moderate: iModerate: severe: iSlight------------ iModerate: 
Casco i slope. | slope. | Slope. H i Slope. 
' ' 1 1 , 
! i I i 1 
CdB*: i i i i { 
CaS 00mm nen w nner e neem = [Slight ~-w--enen- | Slight ---~----~-~|Moderate: - iSlight------------ Slight. 
i i | slope. i i 
t 1 1 ' 1 
1 1 1 i 1 
Rodman-+s-n-n-e nnn n nnn iSlight+«-------- iSlight---------- iModerate: 1Slight------------ iSevere: 
i { | Slope, t- | small stones. 
i H {| small stones. {| f 
H i i | i 
Cdc2*: i H i i i . 
Casc0------~~+-~+------ iModerate: iModerate: iSevere: iSlight------------ iModerate: 
i slope. i slope. i slope. H | slope. 
' ’ ’ ’ 
i ' i t iy 
Rodman-------- moonnn- | Moderate: iModerate: iSevere: iSlight------------ | Severe; 
i Slope. i Slope. i Slope. i i} small stones. 
i i i i i 
Cdbd2*: i i i i i 
CasCOneneennnnn--- --~| Severe iSevere: iSevere: iModerate: iSevere: 
{ slope. i Slope. i Slope. i slope. i slope. 
' 7 1 1 1 
I t 1 | ' 


See footnote at end of table. 
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TABLE 8.--RECREATIONAL DEVELOPMENT=--Continued 


Soil name and Pienic areas Playgrounds Golf fairways 


map symbol 


Camp areas 


i ] 
i i 
H I 
i H 
i I 
i ' 
CdDe*: i i i 
Rodman--~-+----------- iSevere: iSevere; Severe: Moderate: iSevere: 
i slope. i slope. slope. slope. i slope, 
i i i small stones. 
i \ i 
Cire een een nr roevere; isevere: iSevere: iSevere iSevere: 
Cathro | wetness, i wetness, i wetness, | wetness, + excess humus, 
i floods, i excess humus. {| floods, | excess humus. i wetness, 
i excess humus. ji + excess humus. j i Floods. 
‘ ' ' ' ‘ 
' ! 1 i i 
DrA--------------- wenn {Slight---------- iSlight----+----- (Slight----- woo-- |Slight------------ iSlight. 
Dresden i i H I 
' ' ‘ ' ' 
1 i) 1 1 . ' 
OrB-------~------------ iSlight---+------- iSlight------+---- iModerate: tSlight------------ iSlight. 
bresden H i i slope. H H 
i i i i i 
I Or iSevere: iModerate: iSevere: iModerate: iModerate: 
Fabius i floods, i wetness. i wetness. | wetness, i wetness, 
| wetness. i i i i 
i i i i i 
Fu*, i i i i i 
Fluvaquents H i H H H 
' ' ‘ ' ' 
i ! i 1 ! 
Hr Be------------------ iSlight---------- iSlight---------- iModerate: Slight ------------ iSlight 
Hortonville I i i slope. \ H 
{ i i i i 
Hr C2 +222 cnn - eee ------- iModerate: iModerate: iSevere: iSlight----------- ~-|Moderate: 
Hortonville i Slope. i slope. | slope. H { slope. 
i i i i H 
Hr D2 an wnennnnennn- --- | Severe: iSevere: iSevere: iModerate: iSevere: 
Hortonville | Slope. | Slope. } slope. i slope. i Slope. 
( ' ' ' ' 
1 i) t i) i) 
HsB*: i i i i { 
Hortonville----- woeee | Slight--------~- iSlight---------- iModerate: iSlight---------- ~-iSlight. 
i I i slope. i I 
\ ' : 1 ' 
1 t i i) 1 
Symc0---~-----~------ iSevere: iModerate: iSevere: iModerate: iModerate: 
| floods, | wetness. i wetness. | wetness. i wetness, 
i wetness. i i i i floods. 
H i i i i 
HzB*: i i i i i 
Hortonville------- aw--jSlight---------<- iSlight---------- iModerate: iSlight-----+------- Slight. 
i i i slope. i I 
1 t Ls ' ' 
| i i ' i) 
Boyer---------------- iModerate: iModerate: iModerate: iModerate: iModerate: 
{| too sandy. i too sandy. i small stones, {| too sandy. | too sandy. 
H i i slope. i H 
’ \ t ' i 
i) 1 ' I 1 
Zuriche----- moeennne- | Slight---------- iSlight---------- iModerate: iSlight------ wonn--{Slight. 
i { i slope. i i 
I { i i H 
Hzc2*; i i i i i 
Hortonville---------- iModerate: \Moderate: Severe: 1Slight~----s-------j|Moderate: 
t slope. | Slope. i Slope. H i slope. 
H i i i H 
Boyer---------------- iModerate: iModerate: {Severe: iModerate: iModerate: 
| too sandy, i too sandy, t slope. i too sandy. | too sandy, 
| slope. i slope. I H i slope. 
1 1 ' ' t 
i) 13 i) 1 
Zurich---~-----~----- iModerate: iModerate iSevere: iSlight------------ iModerate: 
| slope. i slope. i slope. i | slope. 
\ 1 t ' ' 
1 ! i) ! i 
Hzb2*: i 1 t i I 
Hortonville---------- Severe: Severe: iSevere: iModerate: iSevere: 
i Slope. i slope. i slope. i slope. | slope. 
i i i H 


See footnote at end of table. 
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TABLE 8.--RECREATIONAL DEVELOPMENT-~Continued 


f 7 7 7 7 
1 ry ' t ! 
Soil name and i Camp areas i Picnic areas ji Playgrounds {| Paths and trails i; Golf fairways 
map symbol i H i i i 
i i i i H 
7 ‘ 1 . 7 
t 1 i} i i 
a ' , ’ ' 
i ! d i) ' 
Hz2D2* i i i i i 
Boy er ---------------- isevere: iSevere iSevere: iModerate: iSevere: 
i Slope. i Slope. i slope. i teo sandy, i slope. 
I i { i slope. H 
i H ! ' 

Zurichewnnennnnnennee iSevere: iSevere iSevere: iModerate: iSevere: 
| Slope. ! Slope. i Slope. i slope. it Slope. 
1 ’ ’ ' , 

t i i i} v 
HzE*: i i i I { 
Hortonville---------- iSevere: iSevere isevere: toevere iSevere: 
| Slope. i slope i slope. i slope i slope. 
1 t ' 1 t 
1 1 ' i) ' 
Boyer-+-++------------ iSevere: iSevere iSevere: iSevere iSevere: 
| Slope. i slope. t Slope. i slope i slope. 
\ ' ' ' t 
1 ! ! 1 t 
Zurich--------------- iSevere: iSevere: iSevere: iSevere: iSevere: 
| Slope. | Slope. i Slope. i Slope. i Slope. 
1 ' t ' a 
‘ 1 t ! J 
KhBenwnnnnnnn nn -------- iModerate: ‘|Moderate: iModerate: {Slight------------ iSlight. 
Kewaunee } peres slowly. {| peres slowly. {| peres slowly. | { 

' 1 ' ' t 

i i i 1 t 
KpB2-nn--n nnn enna enn n ne iModerate: iModerate: iModerate: iSlight------------ iSlight. 

Kewaunee i peres Slowly. | perecs slowly. | too clayey, i I 
} i | peres slowly. | 
' ' ' ‘ \ 

i t i} t i) 
KpC2-------------+---- iModerate: iModerate: iSevere: iSlight------------ iModerate: 
Kewaunee i percs slowly. | peres slowly. {| slope i i Slope. 
‘ ' 1 ' f 
t 1 i ' i 
KpD2~------------------ iSevere: iSevere iSevere: iModerate: isevere: 
Kewaunee i Slope. t Slope. i Slope. i Slope. | Slope. 
’ 1 : ' \ 
i) f) i ! 1 
KSC 3 ene een nnn nee nee ee iSevere: iSevere: iSevere: iSevere: iSevere: 

Kewaunee | too clayey. | too clayey. | too clayey, i too clayey. i too clayey. 
' i | slope. i f 
1 ' ‘ ‘ : 

! 1 1 t i 
Ks D3 enn n-ne enn n ene -- Severe: )Severe iSevere: iSevere: iSevere: 

Kewaunee i too clayey, } Slope, i too clayey, i toc clayey. i slope. 
i Slope. | too clayey. | Slope. H i 
' ‘ ‘ ' ' 

1 t i ' 1 
K SE Barer wre rere cree nn iSevere: iSevere iSevere: iSevere iSevere: 

Kewaunee | too clayey, | Slope, |} too clayey, i slope, i slope. 
| slope. } too clayey. | Slope. i too clayey. H 
' ' \ ' \ 

i) 1 i) 1 i} 
KtB*: i i i i i 

Kewaune@@=---e--e--- iModerate: iModerate: iModerate: iSlight------------ iSlight. 

i percs slowly. | peres slowly. {| peres slowly. | i 
1 1 1 1 , 
' ‘ i 1 i) 

Man aW denn wren ene nenee Severe: iModerate: |Severe: iModerate: iModerate: 
i floods, i wetness, i wetness. | wetness. i wetness, 
|} wetness. i peres slowly. | 1 i flocds. 
i i ‘ i i 

KuA---+--------------- iSevere: iModerate iSevere: iModerate: iModerate: 

Kibbie | wetness. } wetness. i wetness. it wetness. i wetness, 
' ' ' ' ‘ 

i) 1 i} i) ! 
KvA--------3---------- iSevere: iModerate;: isevere: iModerate: iModerate: 

Kibbie Variant i floods, | wetness i wetness. | wetness. i wetness, 
i wetness. i i i i floods. 
1 ' * t 1 
’ ! ‘ t 1 

KWBeo------------------ iModerate: \Moderate: iModerate: iSlight------------ iModerate: 

Kolberg } percs slowly. {| percs slowly. | slope, f i thin layer. 
H H i depth to rock, | i 
i i i percs slowly. {| i 
' ' \ ' ’ 

' i i) 1 i . 
KwC2------------------ |Moderate: iModerate iSevere iSlight--+---------- iModerate: 

Kolberg i Slope, i slope, i slope. i i slope, 

i percs slowly. {| peres slowly. | i ; thin layer. 
1 ‘ ' ' ' 
t U I 1 1 


See footnote at end of table. 
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SOIL SURVEY 


Soil name and 
map symbol 


Manawa 


MeBeon-n- eee ---- --- 


Manistee 


NrD*: 


Namur -"-+7------5---= 


Rock outcrop. 


Nichols 


OaB----------------- 


Oakville 


OaC------------ Saees 


Oakville 


See footnote at end 


Camp areas 


isevere; 

i depth to rock. 
i) 

\ 


isevere: 
i wetness, 
i floods. 


floods, 


iModerate: 
i peres slowly. 
' 

; 

1 

iSevere: 

i wetness, 

i floods, 

| excess humus. 
i 


iSevere: 


| wetness, 


{ 
iModerate: 
too sandy. 


Moderate: 
too sandy, 


isevere? 
i floods, 
| wetness. 
t 
i} 
1 


isevere: 

i wetness, 
| floods. 
I 
' 


isevere: 


depth to rock. 


ioevere: 


depth to rock. 


Slight---------- 


Moderate: 
too sandy. 


' 
i 
1 
i 
‘ 
t 
iModerate: 


i too sandy, 
i Slope. 
i 


iModerate: 


i peres slowly. 
' 

' 

i) 


of table. 


Picnic areas 


Severe: 
depth to rock. 


Moderate: 
wetness. 


Moderate: 
wetness, 
perces slowly. 


Moderate: 
too sandy. 


Severe: 
wetness, 
excess humus. 


Moderate: 
wetness. 


Moderate: 
too sandy. 


i 
I 
' 
f) 
‘ 
i) 
£ 
1 
‘ 
1 
' 
1 
i 
' 
1 
' 
! 
\ 
i 
i 
’ 
i 
' 
, 
i 
i 
' 
i 
1 
i 
: 
‘ 
i 
i 
iModerate: 
i too sandy. 
' 
I 
# 
' 
1 
i 
' 
' 
t 
1 
v 
i} 
‘ 
H 
' 
i 
’ 
1 
' 
‘ 
t 
1 
' 
a 
' 
i 
' 
1 
' 
i 
' 
7 
’ 
i 


Moderate: 
wetness, 
floods. 


Severe: 
wetness. 


Severe: 


depth to rock. 


Severe: 


depth to rock. 


Moderate: 
too sandy. 


Moderate: 
too sandy, 
Slope. 


Moderate: 
percs slowly. 


Playgrounds 


Severe: 
depth to rock. 


Severe: 
wetness. 


Moderate: 
slope, 
small stones, 
depth to rock. 


Severe: 
wetness. 


i 

‘ 

t 

' 

! 

‘ 

1 

' 

' 

i 

i 

iModerate: 

1 slope, 

i too sandy. 

i 

iSevere: 

i wetness, 

i floods, 
excess humus. 


Severe: 
wetness. 


Moderate: 
slope, 
too sandy. 


Moderate: 
slope, 
too sandy. 


1 

i 
: 
i 

' 

i 

' 
! 

' 
i 

t 

I 

' 

i} 

\ 
! 

' 
H 
i 
' 
i 
iSevere: 
i wetness, 
i floods. 
' 
4 
iSevere: 
i 
i 
' 
1 
V 
1 
' 
i 
i 
' 
i 
' 
! 
' 
1 
1 


wetness, 
floods. 


Severe: 


depth to rock. 


Severe: 
depth to rock, 
slope. 


iModerate: 
slope. 


Moderate: 
too sandy, 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
peres slowly. 


T 
1 
1 
1 
1 
1 
i 
1 
a 
( 
1 
1 
1 
1 
’ 
i} 
1 
1 
' 
1 
’ 
’ 
1 
1 
t 
' 
1 
1 
1 
t) 
1 
i 
1 
1 
v 
1 
1 
1 
i 
Y 
’ 
4 
‘ 
t 
t 
1 
( 
1 
1 
1 
1 
' 
1 
t 
1 
1 
‘ 
‘ 
1 
1 
4 
a) 
' 
' 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
’ 
‘ 
' 
' 
' 
‘ 
1 
‘i 
1 
1 
1 
1 
1 
1 
1 
t 
' 
1 
’ 
' 
’ 
4 
1 
1 
1 
1 
‘ 
! 
! 
1 
i} 
y 
1 
4 
1 
1 
1 
1 
1 
) 
‘ 
' 
‘ 
' 
! 
t 
' 
1 
1 
' 
I 
1 
q 
1 
! 
4 
1 
, 
J 
‘ 
‘ 
1 
4 
' 
i} 
' 
4 
' 
I 


Paths and trails 


Moderate: 
wetness. 


Slight------------ 


Moderate: 
wetness. 


Moderate: 
too sandy. 


Severe: 
wetness, 
excess humus. 


Moderate: 
wetness. 
Moderate: 


too sandy. 


Moderate: 
too sandy. 


Moderate: 
wetness, 
floods. 


Severe: 
wetness. 


Slight------------ 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
wetness, 
floods. 


Moderate: 
thin layer. 


Moderate: 
wetness, 
floods. 


Moderate: 
too sandy. 


Severe: 

excess humus, 
wetness, 
floods. 


Moderate: 
wetness. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Severe: 
floods. 


Severe: 
wetness. 


Severe: 
thin layer. 


Severe; 
thin layer. 


Slight. 


Moderate: 
too sandy. 


Moderate: 
too sandy, 
slope. 


Slight. 
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v Y t iy 1 
! 1 1 i i} 
Soil name and H Camp areas | Pienic areas | Playgrounds ; Paths and trails ; Golf fairways 
map symbol | H | t 
i i I i I 
7 7 1 + 7 
1 1 i ' t 
i i I i i 
OeC2-----------~-~~--- iModerate: iModerate: iSevere: iSlight---~--------- iModerate: 
Omro { slope, | slope, i slope. H | slope. 
i peres slowly. {i peres slowly. {| i i 
1 \ ' \ ' 
i) r) i) 4 ' 
OhB~------------------ iSlight---------- iSlight----------|Moderate: iSlight------------ Slight. 
Onaway H | i slope. i i 
f ‘ ‘ ‘ \ 
I ‘ 1 i 1 
OhC2---~----------- === iModerate: i\Moderate; Severe: iSlight--------- ~~-~|Moderate: 
Onaway i slope. | Slope. | Slope. i i slope. 
‘ \ 1 ' ' 
i) 1 1 i i) 
PE an 4 - nen nn nnn nee iSevere: iSevere: iSevere: iSevere: iSevere: 
Pella i wetness, | wetness. | wetness. | wetness. i wetness. 
i floods. i i i i 
t t t t 1 
' i} i i) i) 
Pg*. i i i i | 
Pits i f f I 
i i { I i 
aera mewn mete nccece iSsevere: iSeveres: iSevere: iSevere: iSevere: 
Poygan i floods, i wetness. | wetness, i wetness. | wetness, 
i wetness. H | floods. i i floods. 
' fl \ ' : 
1 i 1 I i 
RcE*: i i i i 
Rodman--~-~-----~----- iSevere: iSevere: |Severe: iSevere: isevere: 
i slope. { Slope. | Slope. { Slope. i slope, 
i i i i i small stones. 
’ ' 1 t 1 
1 ! ' 1 I 
CascO---------------- Severe: iSevere: iSevere: iSevere: |Severe: 
! slope. | Slope. | Slope. i slope. i Slope. 
\ ' ' ‘ ' 
1 1 1 1 t 
RS eeen nn nn enn ee n= ---|Severe: iSevere: iSevere: iSevere: {Severe: 
Roscommon i wetness, i wetness, i wetness, |} wetness. i wetness, 
| floods. | i floods. i i floods. 
f ' i ' , 
i i) 1 1 ' 
RU sma men ee een e ene nenn= isevere: iSevere: iSevere: iSevere: iSevere: 
Ruse | floods, | wetness. i wetness, i wetness. i wetness, 
i wetness, i i floods, | i floods, 
H H | depth to rock. i t thin layer. 
' 1 ' \ ' 
t 1 ' i i) 
ShAw-- eee enn e nnn iSevere: iModerate: iSevere: iModerate: Moderate: 
Shiocton t floods, i wetness. i wetness. i wetness. i wetness, 
i wetness. i i i i floods. 
i) 1 1 t 1 
t I 1 i i 
SOA -- n-ne were ere ern iSevere: iModerate: iSevere: iModerate: iModerate: 
Solona i floods, i wetness. | wetness. i wetness. i wetness, 
i wetness. i | i i floods. 
' 1 1 t 7 
4 4 | if 4 
SyAone nanan nnn nH n-- HH iSevere iModerate: iSevere: iModerate: 'Moderate: 
Symco | floods, i wetness. | wetness, | wetness. i wetness, 
i wetness. H i i i floods. 
i i i i i 
uf*. i i i i { 
Udifluvents H H I i i 
h 1 , 1 1 
i ! i i} i) 
UoB*, UoF*, i H I I i 
Udorthents H i i i i 
' : \ \ ' 
' i t i] ' 
WaA------------------- iSevere: iModerate: |Severe: iModerate: iModerate: 
Wainola | wetness, i wetness, | wetness. | wetness, | too sandy, 
i i too sandy. Hl | too sandy. i wetness. 
' 7 ’ ' , 
i ‘ ' ' 1 
Ween enn e nn nee eee iSevere: iSevere: iSevere: iSevere: iSevere: 
Wauseon i wetness, i} wetness. i wetness, i wetness. i} wetness. 
| percs slowly. { i percs slowly. ji i 
{ i i i i 
WoB------------------- 1Slight---+--~-----/|Slight---------- iModerate: iSlight------------ iSlight. 
Waymor H H i Slope. i 
t \ 
‘ ' 


See footnote at end of table. 
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TABLE 8.--RECREATIONAL DEVELOPMENT-~-Continued 


i i ' i i 
Soil name and H Camp areas i Pienic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol H H i ! H 
\ I i i I 
i i i i i 
i i i I i 
WoC2-----------------= iModerate: iModerate: |Severe: iSlight------------ iModerate: 
wWaymor t Slope. | Slope. i slope. H i slope. 
i i i ' i 
WOD2 2----- een nnn nn n= severe: isevere: isevere: iModerate: psevere: 
Waymor i slope. i slope. | Slope. i slope. i slope. 
i i i i i 
W2B*: i i ' i i 
Waymor--------------- iSlight---------- iSlight---------- iModerate: iSlight-----------+- iSlight. 
i I i slope. i i 
i i i i i 
CaSCOmm enn e nn nnn nnn iSlight---------- iSlight-+--------- iModerate: iSlight------------ iSlight. 
H i i slope. 1 i 
' ‘ ‘ ’ ' 
' i 1 i) ! 
Zuriche----s-e-<<---- iSlight+--------- iSlight---------- iModerate: iSlight------------ iSlight. 
i i “| slope. H i 
i i i i i 
wz2C2*; i i i i H 
Waymor--ee----------- iModerate: iModerate: severe: iSlight------------ iModerate: 
| Slope. i Slope. i Slope. H i slope. 
\ : ' ’ ' 
i i ! 1 i) 
CaSCO-e enn n nn eee nee iModerate: iModerate: iSevere: iSlight-------+----- iModerate: 
; slope. i slope. + Slope. H it Slope. 
i i i i i 
Zurich--------------- iModerate: iModerate: isevere: islight------------ iModerate: 
; slope. i slope. i slope. t | Slope. 
i i i i i 
WzD*: i i i H 
Waymor---~----------- iSevere: iSsevere: isevere: iModerate: isevere: 
i Slope. { slope. i slope. i slope. } slope. 
i i t i t 
CaSCOse een e nnn nnn eere iSevere: iSevere iSevere: iModerate: iSevere: 
| slope. i slope. | slope. i slope. i slope. 
i i i i i 
Zurich--------------- isevere: isevere iSevere: iModerate: |Severe: 
| slope. i slope. i Slope, i Slope. i slope. 
' ‘ i) ' 1 
! i i) rT i) 
W2E*®: f i i i H 
Way mor eenn--ee een -~ isevere: iSevere iSevere: iSevere iSevere: 
i slope. i slope. i slope. | Slope. i slope. 
i 1 t 1 ' 
t i) t ! t 
Casco----------+------ severe: iSevere: iSevere: iSevere: Severe: 
i slope. | slope. i slope. i slope. | Slope. 
i i i i i 
Zurich------------+--- iSevere: isevere: isevere: iSevere Severe: 
i slope. {| slope. i slope. i slope. } Slope. 
\ t ‘ 1 ‘ 
1 i i) ! ' 
2uA------------------- 1Slight---------- \Slight---------- \Slight---------- \Slight------------ 'Slight. 
Zurich f i i i i 
‘ \ 1 ' 1 
1 1 t ! ! 
ZuB------------------- |Slight---------- {Slight---------- \Moderate: {Slight------------~ }Slight. 
Zurich \ { i Slope. i H 
i i i i i 
ZuC2~--~--------------- iModerate: iModerate: iSevere: iSlight----------+- iModerate: 
Zurich i Slope. i s t Slope. H slope. 
i I \ 


* See description of the map unit for composition and behavior characteristics-of the map unit. 
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(Potential as habitat for-- 


Absence of an entry indicates that the 
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»" "fair," "poor," and "very poor." 


[See text for definitions of "good 
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Hortonville-------j|Good 


See footnote at end of table. 
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TABLE 9.--WILDLIFE HATIBAT--Continued 


iPotential as habitat for-- 


Potential for habitat elements 


ShallowjOpenland iWoodlandjWetland 


n 
ry 


Soil name and 


twildlifeitwildlifejwildlife 


water 
areas 


Conif- 


Grain {| Grasses! herba- {Hardwood} 
iand seed} and j trees 


map symbol 


crops 1 legumesi 
{ i 
' ' 
1 1 
i i 


HsB*: 


iFair 


iFair 


Good iGood 1Good iGood 


1 
4 


Symco-~------------ 


Good 


Good 


H2B*, H2Ce*; 


Hortonville-------/Good 


Boy er-----+--------| Poor 


t 
fl 
i 


iGood 


1Good 


Zurich------------|Good 


HzpD2*; 


Good 


1Good 1Good 


Good 


Hortonville-------j|Fair 


Boyer-----------~-~-j Poor 


Zuriche----------~j Poor 


HZE®; 


Hortonville-------jVery 


poor. 


t 
1 
‘ 


Boy er-----+-------;| Very 


poor. 


Zurich------------|Poor 


KhB, KpB2, KpC2----!Good 


Kewaunee 


Kab@eestesencensecoirair 


Kewaunee 


iGood 


Good 


Good 


KsC3---------~-----i Good 


' 
H 
i 
i 


Kewaunee 


KsD3--------------- {Fair 


‘ 
H 
Hl 
i 


Kewaunee 


KSE3-----2ee--e---- | Very 


poor. 


’ 
1 
' 
‘ 
Hl 
‘ 


Kewaunee 


KtBN: 


{Good 


{Good 


iGood iGood iGood tPoor 


1Good 


Kewaunee---++----- | Good 


iGood 'Good iGcod 


iGood 


Manawa-------~----jGood 


i 
Good iGood 


KuAe------ 2-2 ------ 


Kibbie 


KVAsennnn eee 


1 
1 
, 
i 


Kibbie Variant 


Fair 


Good 
iFair 


Good 
Fair 


Good 
iPoor 


n 
1 
1 
1 


KwC2----------|Fair 


Kolberg 
KxB----------------+/ Poor 


KwB, 


Kolberg Variant 


See footnote at end of table. 
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TABLE 9.--WILDLIFE HABITAT--Continued 


Potential for habitat elements 


iPotential as habitat for-- 


Soil name and 
map symbol 


iwildlifejwildlifejwildlife 
i i 
i i 
i i 
Good iGood iGood. 
‘ 
1 i 


Shallow |Openland ;Woodland iWetland 
water 
areas 


nd 
s 


Wetla 
plant 


iHardwood; Conif- 
rees 


herba- 
i 
i 
i 
i 
i 


Grassesi 
and 
legumes} 


Grain 
and seed 
crops 


LmA----------------j Good 


Lamartine 


iGood iGood iGood {Poor 


iGood 


LoB----------------/Fair 


Fair 
Good 


' 
! 
f 
i) 
1 
i 
I 
i 
' 
1 
’ 
' 
' 
‘ 
i 
: 
I 
i 
’ 
' 
' 
I 
' 
i) 
' 
i) 
i 
1 


McA------~--~------!Good 
Mko--+------------- | Fair 


Markey 
MmA-~-------------- {Good 


Matherton 
MrB----------------/j|Poor 
My-----------------/ Fair 


NaB----------------jVery 


MeBeonnnnnnn a ===} Poor 
Namur 


Manistee 
Mt Awe en wn nnn en n-ne 


Menominee Variant 
Mosel 


Longrie 

Manawa 

Menominee 
MSBeaennnnn nnn enn 
Mussey 


poor, 


‘ 
nl 
' 
’ 
i 
n 
i} 
' 
i} 
' 
' 
' 
t 
n 
1 
1 
i) 
' 
1 
' 
‘ 
' 
1 


OdB, OeC2----------j Good 


Omro 


1 


NxB---------------- {Good 


Nichols 
OhB----------------/Good 


Onaway 
OhC2---------------jFair 


DaCwennnenennenn=-=| Poor 
Onaway 


OQaB----------------/| Poor 
Oakville 


Namur------------- 
Rock outcrop. 
Oakville 


NrD* 


Pen nn nnn nnn n--n--=- | Good 
Pella 


Postlstase2cese521 G66 


Pg*, 
Pits 


Poygan 


See footnote at end of table. 
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i 
Shallow |Openland |WoodlandjiWetland 
I 


iPotential as habitat for-- 
twildlifejwildlifejwildlife 


water 
areas 


iHardwood{ Conif- Wetland 


herba- 


TABLE 9.--WILDLIFE HABLTAT--Continued 


Potential for habitat elements 


and 
legumes 


Grasses} 


Grain 
fand seed} 
crops 


map symbol 


Soil name and 
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See footnote at end of table. 
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TABLE 9.--WILDLIFE HABITAT--Continued 


Potential for habitat element . iPotential as habitat for-- 
| Wild ji i i i i i 
Grasses; herba- |Hardwood; Conif- | Wetland{ Shallow{Openland jWoodlandiWetland 


7 
i i) 
Soil name and I 
Map symbol i Grain 
‘ 
H 
i 


1 i 
1 ' 
and seed} and {| ceous | trees {| erous } plants {| water jwildlifetwildlifeiwildlife 
crops i legumes; plants | i plants | _}| areas { H H 
i i i i i i i i i i 
i i i i i i i i i i 
Wz2D*: H j i i I i i i i | 
Casco------------- {Poor iFair iFair iFair iFair iVery iVery iFair iFair iVery 
H H i i H i} poor. j{ poor. | Hl i poor. 
' i i i i i i H H i 
Zur ich------------ {Poor iFair 1Good \Good {Good iVery iVery iFair iGood iVery 
H H H H H i} poor. {| poor. | i i poor. 
I i i i i i i i i i 
WZE®; i i i i i i i i i i 
Waymor~~-~--~-~---- {Poor \Fair \Good iGood \Good iVery iVery iFair iGood iVery 
i H H H H { poor. j{ poor. {| H ; poor. 
i i i i i i i i i i 
CaSCOnm meee nn nnnne }Poor iFair {Fair {Fair {Fair iVery iVery iFair iFair iVery 
| i i H i { poor. {| poor. | i | poor. 
i) i} i ' i 1 ‘ 1 i i 
Zurich--------+---- iPoor {Fair iGood 1Good iGood iVery iVery iFair iGood iVery 
| H H H i {| poor. jf poor. {| H i poor. 
i i i { { i i i i i 
ZuA, ZuB, ZuC2----- iGood iGood iGood {Good Good iPoor Very iGood iGood iVery 
Zurich H H i i H H i poor. { i i poor. 
i i i i H i i i i 


* See description of the map unit for composition and behavior characteristics of the map unit. 


144 


TABLE 10.--BUILDING SITE DEVELOPMENT 


{Some terms that describe restrictive scil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


7 7 7 7 7 
d i) Kk a, f) i t 
Soil name and | Shallow H Dwellings H Dwellings H Small | Local roads } Lawns and 
map symbol i exeavations j without i with i commercial i and streets {| landscaping 
I H basements H basements H buildings H I 
! i i i i i 
i i i i i i 
Ce Ce iSevere: iSevere: iSevere: severe: iSevere: iSevere: 
Allendale i} wetness. i wetness, i wetness, i wetness, | low strength, | wetness. 
H i low strength, | shrink-swell, {| low strength, | shrink-swell, } 
H + shrink-swell. {| low strength. {| shrink-swell. | wetness. i 
1 1 ’ ' ' 1 
i 1 i) i 1 i) 
AX wer wernt ce ncn nen iSevere: iSevere: iSevere: iSevere: isevere;: isevere: 
Angelica i wetness, i wetness, i wetness, i wetness, i wetness, i wetness, 
i floods. i floods. i floods. i floods. i frost action, | floods. 
I i H H i floods. i 
i i i i iv i 
Ba---------------- iSevere: iSevere: iSevere: iSevere: Severe: iSevere: 
Bach i wetness, i wetness, | wetness, i wetness, | wetness, | wetness, 
i cutbanks cave,; floods. i floods. i floods. i frost action, | floods. 
i floods. i i i i floods, H 
‘ ' ' ’ \ 
t 1 1 1 i 1 
Bn---------------- isevere: iSevere: iSevere: iSevere: isevere iModerate: 
Bonduel i wetness, i wetness, 1 wetness, i wetness, i frost action. | wetness, 
t depth to rock.i floods. i depth to rock,i floods. H i thin layer. 
i H | floods. i i i 
i i i i i i 
Bo¥, I i i i i H 
Borosaprists i i i i i i 
t t 1 1 ' ‘ 
i) 4 i) 1 t 1 
BrB--------~------ iSevere: {Slight--------- iSlight--------- iSlight+-------- iSlight--------- tModerate: 
Boyer i cutbanks cave.{ f i i i too sandy. 
' ’ ' ' ' ' 
i i i ! 1 1 
Br Cennnn nnn n-ne isevere: iModerate: iModerate: iSevere iModerate: \Moderate: 
Boyer i cutbanks cave.{ slope. | slope. i slope. i slope. i too sandy, 
H i i i i | slope. 
H i i i i ‘ 
BrE----+----------+- isevere; iSevere: iSevere: rsevere: iSevere: iSevere: 
Boyer i cutbanks cave,; slope. | Slope, i Slope. i Slope. i slope. 
i slope. H i i i i 
i i j ' 
Ca---------------- iSevere: Severe: iSevere: Severe: Severe: iSevere: 
Carbondale | wetness, i wetness, i wetness, i wetness, i wetness, i excess humus, 
i floods, i floods, i floods, i floods, i floods, i; wetness, 
i excess humus. {| low strength. | low strength. {| low strength. | low strength. | floods. 
v t ' , ’ t 
i t 1 i ! i 
ChA ance w en ne re rene iSevere: iSlight+-------- iSlight--------- iSlight--------- iModerate: iSlight. 
Casco i cutbanks cave. |} I i i frost action. | 
' ’ ' ) ' ' 
i i 1 1 1 1 
CbB--------------- iSevere: iSlight--------- iSlight--------- iModerate: iModerate: Slight. 
Casco i cutbanks cave.{ H i slope. i frost action. | 
' 1 ' t t i 
i ' 4 1 i i 
CboC2-------------- iSevere: iModerate: iModerate:; iSevere: iModerate: iModerate: 
Casco i cutbanks cave.| slope. | Slope. i slope. i slope, | slope. 
i i Hl i | frost action. | 
i i i i \ i 
CdB*: { i i i \ i 
Casco~----------- iSevere: iSlight--------- iSlight--------- iModerate: iModerate: Slight. 
| cutbanks cave.} H | slope. | frost action. | 
‘ , t ' 1 1 
' 1 ! 1 i ' 
Rodman----<-s-e-+ isevere: iSlight--------- islight--------- iModerate: iSlight--------- iSevere: 
i cutbanks cave. } i i slope. H i Small stones. 
t 1 ' ' t a 
| t i 1 o) i 
Cdc2*: H i i i i i 
Casco----+------- isevere: iModerate: iModerate: iSevere; iModerate: iModerate: 
i cutbanks cave.} slope. i slope. | slope. | Slope, i slope. 
i i i i i frost action. | 
1 1 , ‘< Y : 
t t i t t ‘ 
Rodman+----------- iSevere: iModerate: iModerate: iSevere: iModerate: iSevere; 
cutbanks cave.| slope. i Slope. i slope. i slope. i small stones. 
i ' ' ' ' 
i) i t 1 1 


See footnote at 


end of table. 


SOIL SURVEY 


See text for definitions of 
Absence of an entry indicates that the soil was not rated] 


KEWAUNEE COUNTY, WISCONSIN 


Soil name a 
map symbol 


Cathro 


Dr A----------- 


Dresden 


Hortonville 


Hr D2----~+----- 
Hortonville 


HsB*; 
Hortonville-- 


Symco-------- 


HzB*: 
Hortonville-- 


H2C2*; 
Hortonville-- 


Boyer--+----- 


nd 


TABLE 10.--BUILDING SITE DEVELOPMENT=-Continued 


Shallow 
excavations 


i 

1 

H 

i 

y 

i 

1 

1 

1 
iSevere; 
| cutbanks 
| Slope. 
i 

‘ 

4 

' 

I 

' 

‘ 

H 

' 

1 


Severe: 
cutbanks 
Slope. 


Severe: 
i wetness, 
floods, 


cave, 


cave, 


) 
it excess humus. 
i 
7 


iSevere: 
cutbanks 


isevere: 
cutbanks 


iSevere: 
i wetness, 


i cutbanks 


(Moderate: 
Slope. 


vere: 
lope. 


w 
“ao 


iSevere: 
i wetness, 
| floods. 


isevere: 
cutbanks 


1 
i 
1 
i cutbanks 
i 
1 
1 
1 


iModerate: 


slope. 


Severe: 
cutbanks 


1 
i 
f 
4 
4 
‘ 
! 
1 
1 
q 
i 
4 
i 
4 


cave. 


cave. 


cave. 


cave. 


cave. 


cave. 


See footnote at end of table. 


Dwellings 
without 
basements 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods, 
low strength. 


Moderate: 
shrink-swell, 


Moderate: 
shrink-swell. 


Severe: 
wetness, 
floods. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Severe: 
floods, 
wetness. 


Moderate: 
shrink-swell. 


Slight--------- 


Moderate: 
shrink-swell, 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
slope. 


Local roads 
and streets 
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Lawns and 
landscaping 


buildings i 00 


Dwellings Small 
with commercial 
basements 
Severe: Severe: 
Slope. slope. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
wetness, wetness, 
floods, floods, 


low strength. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


wetness, 
floods. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell. 


wetness, 
floods, 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
slope. 


low strength. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
wetness, 
floods. 


Moderate: 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
shrink-~swell. 


Severe: 
wetness, 
floods. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
slope. 
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‘ 
‘ 
' 
i 
' 
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S) 


Severe: 
wetness, 
frost action, 
floods. 

Severe: 

low strength. 

Severe: 

low strength. 


Severe: 


e 
frost action. 


Severe: 


e 
low strength. 
Severe: 

low strength. 


Severe: 
low strength, 
s 


lope. 


Severe: 


e 
low strength. 
Severe: 

frost action, 
low strength, 
floods. 


Severe: 


e 
low strength. 


Se 
frost. action, 
low strength. 


Severe: 


e 
low strength, 


Moderate: 
slope. 


e 
slope, 
8 


e 

e 
wetness, 
f 


Moderate: 
wetness. 


Slight. 


iModerate: 
i wetness, 
floods. 


Moderate: 
too sandy. 


Slight. 


derate: 
lope. 


= 
noe 


Moderate: 
too sandy, 
slope. 


depth to rock. 


Small 
commercial 
buildings 


iS) 


Severe: 
s 


Severe: 
s 


Severe: 
shrink-swell. 


Se 
slope, 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 
Severe: 
Slope, 
shrink-swell. 


Se 
Slope, 
shrink-swell. 


Severe: 
s 


Severe: 
wetness, 
floods. 


Severe: 
wetness. 


Severe; 
floods, 
wetness. 


Moderate: 
shrink-swell. 


Severe: 
slope. 


Moderate: 


7 
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t) 
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i 
i 
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: 
i 
: 
i 
1 
i 
i shrink-swell, 
’ 

i 

' 

i 
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TABLE 10.--BUILDING SITE DEVELOPMENT-~-Continued 
i i I 
Soil name and |} Shallow H Dwellings i Dwellings 
map symbol i excavations | without i with 
i i basements H basements 
i 7 i 
t ’ t 
HzC2*; H i i 
Zurich----<------ iSevere: iModerate: iModerate: 
i cutbanks cave.} slope, | Slope, 
H i shrink-swell. {| shrink-swell. 
' ' ' 
! 3 i) 
HzD2*, Hz2E*: i H i 
Hortonville~----~- iSevere: iSevere: iSevere: 
i Slope. 1 Slope. i slope. 
' ' i 
Boy @rennn-------- iSevere: | iSevere: iSevere: 
i cutbanks cave,; Slope. i slope. 
| slope. i i 
' ' ' 
1 1 1 
Zurich----------- iSevere: iSevere: iSevere: 
+ Slope, | Slope. i slope, 
i cutbanks cave.: H 
i i i 
i i i 
KhB, KpB2--------- iModerate: iSevere: iSevere: 
Kewaunee | too clayey. | Shrink-swell. {| shrink-swell. 
K pC 2e-e----------- iModerate: Severe: iSevere: 
Kewaunee | too clayey, | Shrink-swell. | shrink-swell. 
i slope, i i 
1 ' ' 
i 1 1 
KpD2---+-+--------- iSevere: iSevere: iSevere: 
Kewaunee | Slope. i slope, i Slope, 
i i shrink-swell. | shrink-swell. 
' ' ' 
i I i} 
KSC 3---eneenennen- iModerate: iSevere: iSevere: 
Kewaunee i too clayey, ‘ shrink-swell. | shrink-swell. 
i slope, H 
\ ' \ 
i 1 I 
KsD3, KsE3-e------- iSevere: iSevere: iSevere: 
Kewaunee i Slope. i Slope, i Slope, 
i i shrink-swell. {| shrink-swell. 
' ' ' 
i t 3 
KtB*: i H i 
Kewaunee~--------- iModerate: iSevere: iSevere: 
| too clayey. | Shrink-swell. {| shrink-swell. 
\ 1 ( 
| | | 
Manawa~---------- iSevere: iSevere: isevere: 
| wetness, i wetness, i wetness, 
| too clayey, | floods. i Floods. 
| floods. I i 
‘ ' f 
t d 1 
KuAw-------------- iSevere: iSevere: severe: 
Kibbie | wetness, i wetness. i, wetness. 
i cutbanks cave.|{ f 
i i f 
H i i 
KvA--------------- isevere: iSevere: iSevere: 
Kibbie Variant i wetness, i floods, | floods, 
t flaods. } wetness. {| wetness. 
' ' ' 
| | | 
KwB------~+------- iSevere: iModerate: iSevere: 
Kolberg i depth to rock.| shrinkeswell. | depth to rock. 
i ' ’ 
t 1 i) 
KwC2en------------ iSevere: iModerate: iSevere: 
Kolberg } depth to rock.! shrink-swell, | depth to rock. 
i i Slope. i 
1 ' 1 
i 1 i) 
Kx Been------------ iSevere: iModerate: iSevere: 
Kolberg Variant depth to rock.{! shrink-swell, | depth to rock. 
' ' 
' i) 
i i 


See footnote at end of table. 


depth to rock. 


Local roads 
and streets 


e : 
frost action, 
low strength. 


Severe: 
low strength, 
slope. 


Severe: 
slope. 


Severe: 
frost action, 
slope, 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
slope. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
slope. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
floods, 
low strength, 
wetness. 


Severe: 
wetness, 
frost action, 
low strength. 


Severe: 
low strength, 
flocds, 
frost action. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 


depth to rock. 
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, 
H 


SOIL SURVEY 


Lawns and 
landscaping 


Moderate: 
slope. 


Severe: 
s 


Moderate: 
slope. 


Se 
too clayey. 


Severe: 
s 


Slight. 


Moderate: 
wetness, 
floods. 


Moderate: 
wetness. 


Moderate: 
wetness, 
f 


loods. 


Moderate: 
thin layer. 

Moderate; 

slope, 

thin layer. 

Severe: 

thin layer. 


KEWAUNEE COUNTY, WISCONSIN 


7 
: i 
Soil name and | Shallow 
map symbol t excavations 
' 
1 
1 
1 
t 
Soe aesteusseso isevere: 
martine i wetness, 
i floods. 
I 
‘ 
i) 
Sonos sca ssas severe: 
ngrie i depth to rock. 
1 
1 
1 
wee ee eee eee ee iSevere: 
nawa i wetness, 
| too clayey, 
| floods. 
' 
i 
Zetccaceacseoos iModerate: 
nistee i too clayey. 
1 
i} 
wenn nee ------- isevere: 
rkey } wetness, 
i floods, 
{| cutbanks cave. 
' 
’ 
Sapte Scsoucsceo iSevere: 
therton i wetness, 
i cutbanks cave. 
1 
' 
‘ 
we cto none nere= iSlight--------- 
nominee H 
i 
‘ 
t 
SeeasSas- sos ee iSevere: 
nominee Variant; cutbanks cave. 
' 
i 
woe eee ee iSevere: 
sel i wetness, 
1 floods. 
i 
' 
i 
acoso seel sole iSevere: 
ssey 1} cutbanks cave, 
it floods, 
1 wetness. 
' 
i 
—saceelceeucose iSevere;: 
mur i depth to rock. 
*; 
Muress--------- iSevere; 
i depth to rock. 
' 
ck outcrop. H 
1 
1 
wooo e ee eee iSevere: 
chols i cutbanks cave. 
' 
i 
wenn 5 ---- ee ee iSevere: 
kville | cutbanks cave. 
i 
‘ 
wecceecevoecl Se isevere: 
kville | Gutbanks cave. 
\ 
i} 
{ 
Seba eecoecasons iModerate: 
ro i too clayey. 
' 
1 
Qennr enon eee iModerate: 
ro i too clayey, 
i Slope. 
} 
See footnote at end of table. 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 
basements 


Severe: 
wetness, 
floods. 


Moderate: 


depth to rock. 


Severe: 
wetness, 
floods. 


Severe: 
shrink-swell. 


Severe: 
floods, 
wetness, 
low strength. 


Severe: 
wetness. 


Moderate: 
shrink-swell. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 


depth to rock. 


Severe: 


depth to rock. 


Moderate: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


t 
t 
‘ 
1 
i 
1 
1 
' 
t 
\ 
i) 
' 
1 
1 
1 
\ 
i) 
I 
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i 
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13 
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1 
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i) 
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' 
1 
i 
i) 
i 
' 
1 
i 
i 
1 
' 
' 
i 
H 
' 
‘ 
‘ 
| slope. 
i 


j 

i Dwellings 
i with 

H basements 
i 

i 

\ 

i 

i) 

f) 


Severe: 
wetness, 
floods. 


Severe: 
depth to rock. 


Severe: 
wetness, 
floods. 


Severe: 
shrink-swell. 


floods, 
wetness, 
low strength. 


Severe: 
wetness. 


Moderate: 


1 
i 

\ 

I 

' 

‘ 

1 

1 

\ 

i 

\ 

1 

1 

1 

1 

' 

x 

\ 

i} 

' 

i) 

i) 

t) 

1 

i 

i 
iSevere: 
1 

' 

' 

! 

' 

‘ 

' 

' 

' 

i 

i 

‘ 

t 

i shrink~swell. 
' 
1 
' 
t 
' 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 


depth to rock. 


Severe: 


depth to rock. 


{Slight 


Moderate: 
slope. 


I 

H 

t 

1 

\ 

1 

i 

{ 
iModerate: 
{| shrink-swell. 
i 

' 

i} 

1 

i 

' 

1 

i 


Moderate: 
shrink-swell, 
slope. 
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shrink-swell. 


7 7 
! 1 

H Small i Local roads 
i eommercial | and streets 
| _ buildings 

i i 

i i 

iSevere: |Severe: 

i wetness, | wetness, 

| floods. i floods, 

H | low strength. 
i i 

iModerate: iModerate: 

t slope, i depth to rock, 
| depth to rock.| frost action. 
i i 

iSevere: iSevere: 

i wetness, i floods, 

| floods. | low strength, 
i | wetness, 

’ ) 

i ! 

isevere: iSlight--------- 
i shrink-swell. | 

i i 

iSevere: iSevere: 

i floods, i low strength, 
i wetness, i wetness, 

i low strength. | floods. 

' ' 

v t 

Severe: iSevere: 

i; wetness. i frost action, 
i i low strength, 
i i wetness. 

\ ' 

1 i) 

iModerate: iModerate: 

i i 

i i 

' i 


islight 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 


depth to rock. 


Severe: 
depth 
slope. 


rock, 


shrink-swell. 


Severe: 


i 

i 

i 

i 

i 

i 
iModerate: 
i 

: 

4 

i slope. 
i 

I 


frost action, 
low strength. 


Severe: 
frost action, 
low strength, 
floods, 


Severe: 
floods, 
wetness, 
frost action. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


iSevere: 
frost action. 


‘Slight 


Moderate: 
slope. 


f 

' 

‘ 

I 

‘ 

i 

A 

| 
iSevere: 
| low strength. 
i 

' 

1 

i 

' 

i 

i 


Severe: 
low strength. 


' 
' 
1 
1 
t 
' 
1 
t 
‘ 
( 
a 
1 
1 
t 
i} 
' 
1 
‘ 
i 


Lawns and 
landscaping 


Moderate: 
wetness, 
floods. 


Moderate: 
thin layer. 


Moderate: 
wetness, 
floods. 


Moderate: 
too sandy. 


Severe: 

excess humus, 
wetness, 
floods. 


Moderate: 
wetness. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Severe: 
floods. 


Severe: 
wetness. 


Severe: 
thin layer. 


Severe: 
thin layer. 


Slight. 
Moderate: 
too sandy. 
Moderate: 
too sandy, 
slope. 
Slight. 


Moderate: 
slope. 
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TABLE 


7 
1 
Soil name and | Shallow 
map symbol i excavations 
' 
i 
7 
OhB--~------------ iSlight--------- 
Onaway H 
i 
i 
OQhC2-------------- iModerate: 
Onaway i Slope. 
i 
1 
' 
Pe-~-------------- iSevere: 
Pella i wetness, 
i floods. 
i 
iy 
' 
Pg*, I 
Pits i 
' 
i 
PO-++~~~----------- iSevere 
Poygan i wetness, 
i floods. 
i 
i 
RcE*; H 
Rodman----------- iSevere: 
{ cutbanks cave, 
i slope. 
A 
' 
CasSC0+-------~-~= isevere: 
| cutbanks cave, 
i Slope. 
! 
1 
RS---------------- iSevere: 
Roscommon i wetness, 
{| cutbanks cave, 
| floods. 
1 
i} 
Runs - n-ne nnn nne iSevere: 
Ruse i depth to rock, 
i wetness, 
| floods. 
1 
i 
ShA------- wececene iSevere: 
Shiocton i wetness, 
| floods, 
i cutbanks cave. 
1 
i 
SOAwe renee nce ene iSevere: 
Solona i wetness, 
i floods. 
1 
1 
SyAeeeeen nen n nnn iSevere: 
Symco | wetness, 
i floods. 
t 
\ 
1 
ur, i 
Udifluvents i 
\ 
i 
UoB*, UoF*, i 
Udorthents i 
i 
Wah~----~--------- iSsevere: 
Wainola i wetness, 
{| cutbanks cave. 
' 
i 
Ween n nnn nnnnnnn-- iSevere: 
Wauseon wetness, 


1 
i cutbanks cave. 
t 
4 


See footnote at end of table. 


Dwellings 
without 
basements 


Moderate: 
slope. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 
slope, 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Severe: 

depth to rock, 
i wetness, 
floods. 
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Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
shrink-swell, 


10.--BUILDING 


SITE DEVELOPMENT--Continued 


shrink-swell, 


shrink-swell. 


frost action. 


7 7 7 
H : ‘ ’ 

i Dwellings i Small i Local roads 
H with } commercial i and streets 
H basements i buildings H 

1 7 1 
iSlight--------- iSlight--------- iModerate: 

i i i low strength, 
i i | frost action, 
: ' \ 

' i 1 

iModerate: iSevere: iModerate: 

i slope. i Slope. i low strength, 
i i i slope, 

i i i frost action. 
1 ' ‘ 

t 1 ' 

iSevere: isevere: isevere: 

i wetness, i wetness, i wetness, 

i floods. | floods. | floods, 

i H i low strength. 
i i i 

‘ ' ' 

t ' t 

‘ 1 ' 

' 1 i} 

' ' ‘ 

1 1 i} 

iSevere: iSevere: isevere: 

i wetness, i wetness, i wetness, 

i floods. | floods. i floods, 

i i i low strength. 
i i { 

i I i 

iSevere: iSevere: iSevere: 

i slope. | slope. i slope. 

i i H 

i i i 

iSevere: iSevere: iSevere: 

i slope. | slope. i slope. 

i i i 

i { i 

Severe: iSevere: iSevere: 

| wetness, | wetness, | wetness, 

| flocds. | floods. | floods. 

i i i 

i i i 

iSevere: iSevere: iSevere: 

i depth to roek,; depth to rock,; depth to rock, 
i wetness, i wetness, i wetness, 

| floods. | floods. { floods. 

i i i 

iSevere: iSevere: severe: 

i wetness, i wetness, i frost action, 
| floods. | floods. | floods. 

i i i 

i i i 

isevere: iSevere: iSevere: 

| wetness, | floods, i frost action, 
| floods. | wetness. i floods. 

t ' 1 

' d i 

iSevere: iSevere: iSevere: 

| wetness, | wetness, i frost action, 
| floods. i floods. i low strength, 
i i i floods. 

i i i 

' ' ' 

' 1 i 

i i i 

\ 1 \ 

| ‘ ‘ 

i i i 

i i i 

i i i 

iSevere: iSevere: iModerate: 

i wetness. i wetness. i wetness, 

i i i frost action, 
' ' H 

i i i) 

isevere: iSevere: iSevere: 

| wetness, i wetness, i wetness, 

1 ‘ ‘ 

t t t 

i i i 


SOIL SURVEY 


Lawns and 
landscaping 


Slight. 


Moderate: 
slope. 


Severe: 
wetness. 


Severe: 
wetness, 
floods. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


Severe; 
wetness, 
floods. 


Severe: 
wetness, 
floods, 
thin layer. 


Moderate: 
wetness, 
floods. 


Moderate: 
wetness, 
floods. 


Moderate: 
wetness, 
floods. 


Moderate: 
too sandy, 
wetness. 


Severe: 
wetness. 


KEWAUNEE COUNTY, WISCONSIN 


TABLE 10.--BUILDING SITE DEVELOPMENT~~Continued 


shrink-swell. 


shrink-swell. 


low strength. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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! 1 t ' ' ! 
Soil name and j| Shallow i Dwellings H Dwellings i Small i Loeal roads } Lawns and 
nap symbol i excavations j without { with i commercial i and streets {| landscaping 
i H basements H basements H buildings i i 
i i i i i i 
i i \ i i i 
WO Benen een nnn nen [Slight--------- iModerate: iModerate: iModerate: isevere: iSlight. 
Waymor H | shrink-swell. i shrink-swell. | shrink-swell. { low strength. { 
iy i) 1 t 1 1 
i 1 t 1 1 i 
WoC 2------- ne ---- iModerate: iModerate: iModerate: Severe: iSevere: iModerate: 
Waymor | Slope. i Slope, | slope, + slope. i low strength. {| slope. 
i i shrink-swell. { shrink-swell. j i i 
’ 1 1 1 1 
i ‘ ' i) i d 
WoD2-------------- iSevere: iSevere: iSevere: iSevere: iSevere: iSevere: 
Waymor t slope. i slope. | slope. { slope. i slope, { slope. 
i i i H i low strength. {| 
i i | i i i 
W2B*: i i i i \ i 
WayMor nnn n enn ee iSlight--------- iModerate: iModerate: iModerate: iSevere: iSlight. 
H i shrink-swell. {| shrink-swell. | shrink-swell. { low strength. i 
' t ! 1 1 1 
' ‘ i ' ' ‘ 
Casc0------------ iSevere: iSlight--------- iSlight--------- iSlight-------- iModerate: Slight. 
i cutbanks cave.} i i i frost action. | 
1 1 1 ' t 1 
! i} ! i) t i) 
Zurichewwerrnnnne isevere; iModerate: iModerate: iModerate: iSevere: iSlight. 
{ cutbanks cave.} shrink-swell. } shrink-swell. | shrink-swell. | frost action, j{ 
H H i i i low strength. { 
i i i I i i 
Wzc2* i i i i i H 
Waymor---~--~--~--~ iModerate: iModerate: iModerate: iSevere: iSevere: iModerate: 
i Slope. | Slope, i slope, i slope. i low strength. i slope. 
H } shrinksswell. | shrink-swell. j i i 
i i i i i i 
CasCossaseeeses== iSsevere: Moderate: \Moderate: iSevere: iModerate: iModerate: 
i cutbanks cave.; slope. i slope, i slope. i slope, { Slope. 
H H H H i frost action. i 
i I i i i 1 
Zurich----------- iSevere: iModerate: iModerate: iSevere: iSevere: iModerate: 
i cutbanks cave.i slope, i slope, i slope | frost action, {| slope. 
i i shrink-swell. {| shrink-swell. | i low strength. i 
i i i i i i 
WzD*, W2E*: H H H i i H 
Waymor----------- iSevere;: iSevere: iSevere: iSevere iSevere: iSevere: 
i Slope. i slope. | slope. i Slope. | Slope, i slope. 
i i i i i low strength. | 
) i ' : \ ‘ 
i 1 ‘ i 1 1 
Cabog=—ssseseene~ iSevere: isevere: iSevere;: iSevere: iSevere: iSevere 
i cutbanks cave,; Slope. { Slope { Slope. | slope. i slope. 
i Slope. H i i i i 
i i i I i i 
Zurich----------- Severe: iSevere: iSevere: Severe: iSevere: isevere 
it Slope, | Slope. | Slope. i slope. | frost action, {| slope 
1 cutbanks cave. j i i i slope, H 
i i i H i low strength. i 
i H i i i ' 
2UA--- n-ne Severe: iModerate: iModerate: iModerate iSevere: iSlight. 
zurich | cutbanks cave.} shrink-swell. {| shrink-swell. | shrink-swell. | frost action, | 
i i i H } low strength. } 
i i i i i i 
ZUuBeo ene ne enn rene iSevere: iModerate: iModerate: iModerate: iSevere: iSlight. 
Zurich ! cutbanks cave.} shrink-swell. | shrink-swell. { shrink-swell, j frost action, | 
i i i 1 Slope. i low strength. i 
H i i i i 1 
LUC Aenean nnn nnn en n- poevere: iModerate: iModerate: isevere iSevere: iModerate: 
Zurich cutbanks cave.{ slope, i slope, i slope i frost action, i slope. 
i i i i i 
i i H H t 
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"slight," 
not rated] 


Soil name and 
map symbol 


Bonduel 


Bo*, 
Borosaprists 


See footnote at 


Slight ** 


Slight** 


Slight** 


Slight#** 


Septic tank 
absorption 
fields 


Severe: 


wetness, 
percs slowly. 


Severe: 


wetness, 
floods, 
percs slowly. 


Severe: 


wetness, 
floods. 


Severe: 


wetness, 
depth to rock. 


Moderate¥**; 


slope. 


Severe**; 


slope. 


Severe: 


wetness, 
floods, 
subsides. 


Moderate¥*; 


slope. 


Moderate**; 


slope. 


Moderate**; 


slope. 


end of table. 
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TABLE 11.-~SANITARY FACILITIES 


Sewage lagoon 
areas 


Severe: 


wetness, 
seepage. 


Severe: 


wetness. 


Severe: 


floods. 


Severe: 


wetness, 
depth to rock. 


Severe; 


seepage. 


Severe: 


seepage, 
slope. 


Severe: 


seepage, 
slope. 


Severe: 


wetness, 
excess humus, 
seepage. 


Severe: 


seepage. 


Severe: 


seepage, 
slope. 


Severe: 


seepage. 


Severe: 


seepage. 


Severe: 


seepage, 
slope. 


Severe: 


seepage, 
slope. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
"moderate," "good," "fair," and other terms. 


SOIL SURVEY 


See text for definitions of 
Absence of an entry indicates that the soil was 


1 i 
Trench H Area H Daily cover 
sanitary | sanitary | for landfill 
Landfill I landfill i 
i i 
i i 

Severe: iSevere: |Poor: 
wetness, i wetness, | too clayey, 
too clayey. | Seepage. i wetness. 

\ ' 
‘ 1 

Severe: iSevere: iPoor: 
wetness, i wetness, i wetness, 
floods. i floods. i 

i i 
f i 

Severe: iSevere: iPoor: 
wetness, | wetness, i wetness. 
floods. i Floods. i 

i} i} 

Severe: iSevere: iPoor: 
depth to rock, | wetness. i wetness, 
wetness. i ; area reclaim. 

f) i} 
i \ 
i i 
i i 

Severe: iSevere: iPoor: 
seepage, i seepage. | too sandy, 
too sandy. i i seepage. 

‘ ' 
‘ i 

Severe: iSevere: iPoor: 
seepage, i seepage. i too sandy, 
too sandy. i i seepage. 

‘ ' 
t f 

Severe: iSevere: iPoor: 
seepage, | seepage, i Slope, 
slope, i slope. i; too sandy, 
too sandy. H i seepage. 

i ' 

Severe: iSevere: iPoor: 
wetness, | wetness, | excess humus, 
floods, i floods, i wetness, 
‘seepage. i seepage. { 

i ' 

Severe: isevere: tPoor: 
seepage, i seepage. i too sandy, 
too sandy. i | seepage. 

' \ 
i 1 

Severe: iSevere: tPoor: 
seepage, i seepage. { too sandy, 
too sandy. H i} seepage. 

‘ \ 
t a) 
i i 

Severe: iSevere;: iPoor: 
seepage, i seepage. | too sandy, 
too sandy. | | seepage. 

! i 

Severe: iSevere: iPoor: 
seepage, i seepage. i too sandy, 
too sandy. H i small stones. 

i i 
i i 

Severe: iSevere: itPoor: 
seepage, i seepage. i too sandy, 
too sandy. H i seepage. 

1 i 

Severe: isevere: tPoor: 
seepage, i seepage. i too sandy, 
too sandy. i | small stones. 

i 1 
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TABLE 11.--SANITARY FACILITIES--Continued 


Daily cover 


7 7 7 
1 1 i i i 
Soil name and I Septic tank i Sewage lagoon j| Trench H Area H 
map symbol i absorption H areas f sanitary { sanitary | for landfill 
H fields H i landfill i landfill \ 
i i i i i 
i i i i H 
CaD2*: i i i i i 
CascGn-n- nn -------- iSevere**®; iSevere: Severe: iSevere: iPoor: 
| slope. i seepage, i seepage, | Slope, i Slope, 
I i Slope. i slope, | seepage. i too sandy, 
i i | too sandy. H i seepage. 
t 1 1 ¥ 1 
1 1 1 i} i) 
Rodmane------------ iSevere#*; iSevere: iSevere: iSevere: iPoor: 
i slope. i seepage, | seepage, | seepage, i too sandy, 
{ i slope. i slope, i Slope. i slope, 
Hl { i too sandy. | i small stones. 
1 ' ’ \ ' 
i r i i ' 
Cm----- eae een nne ~--/Severe; iSevere: 1Severe: iSevere: iPoor: 
Cathro i wetness, i wetness, i wetness, i wetness, i excess humus, 
{ floods, i excess humus, i floods, | floods, i wetness. 
peres slowly. i seepage. } excess humus. i seepage. i 
: \ ' ' 
t ' i ‘ ' 
DrA, DrBeoea---n= --- {Slight **------ ---|Severe: 1Severe: isevere: iPoor: 
Dresden i i seepage. | seepage. i seepage. ; too sandy, 
I I i I i seepage, 
i H f | |} small stones. 
' ' 1 ' i 
i i t 1 i 
FaA-------~-----~---- iSevere: iSevere: isevere: \Severe: iPoor: 
Fabius i wetness. i seepage, } seepage, i seepage, i too sandy, 
{ i wetness. i wetness. i wetness. i small stones, 
i i i f | wetness. 
i i i i i 
Fu¥, i i i 
Fluvaquents H i i H i 
' ' ‘ ' \ 
t i i i 4 
HrB-----~-+---~------ (Moderate: iModerate: iModerate: iSlight----------- iFair: 
Hortonville {i peres slowly. i Slope, i too clayey. H i too clayey. 
i i seepage. } I i 
' ' : f \ 
i 1 1 i) ‘ aw 
HrC2-~---~~-~-------- iModerate: iSevere: iModerate: iMcderate: iFair: 
Hortonville i peres slowly, i slope. | too clayey, i slope. 1 too clayey, 
i slope. i | Slope. ' i slope. 
' t 1 1 1 
i 1 i) ' 1 
Hr Dé---------------- iSevere: iSevere: iSevere: iSevere: iPoor: 
Hortonville i slope. i slope. | Slope. i slope. i too clayey, 
i H f H i slope. 
I i i ; i 
HsB*: f i i I i 
Hortonville----~--~~ iModerate: iModerate: i\Moderate: iSlight----------- iFair: 
| peres slowly. | Slope, | too clayey. I i too clayey. 
| seepage. \ i i 
' ' ’ ' 
i) 1 i ' i) 
Symco--------+----- iSevere: iSevere: iSevere: iSevere: iPoor: 
i wetness, i wetness. i wetness, | wetness, i wetness. 
i peres slowly, H i floods. i floods. i 
| floods. f j i i 
i i i ' i 
HzB*; i ' i i i 
Hortonville-------- iModerate: iModerate: iModerate: iSlight----------- iFair: 
i peres slowly. | Slope, i too clayey. H + too clayey. 
{ | seepage. i i i 
! i) ' ’ 
1 t i ' ' 
BOY @r erase eennn woo {Slight **#--+-------- iSevere: iSevere: iSevere: iPoor: 
{ | seepage. i} seepage, i seepage. i too sandy, 
H i } too sandy. i i seepage. 
t 1 ’ 1 
t ' i i} ' 
Zurich---------+---- iModerate: iSevere: iSevere: iSevere: 1Good. 
i peres slowly. i seepage. i seepage. i seepage. i 
I i j i i 
H2C2*; H H i H H 
Hortonville+------- iModerate: iSevere: iModerate: iModerate: iFair: 
+ peres slowly, t Slope. i too clayey, } slope. | too clayey, 
i slope. H i slope. i i slope. 
1 i) 1 1 1 
i i i 1 ' 


See footnote at end of table. 
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TABLE 


Soil name and 


map symbol 


Septic tank 
absorption 


Sewage lagoon 
areas 


Hzb2*, HzE*; 
Hortonville-------- 


KhB, KpB2----------- 


Kpb2 


Kewaunee 


KsD3, KsE3---------- 
Kewaunee 


KtB*; 
Kewaunee--------+--- 


Manawa---+--------- 


Kolberg Variant 


See footnote at 


7 
i} 
H 
i 
i fields 
t 
! 


iModerate**; 
slope. 


slope, 
percs slowly. 


Slope. 


isevere: 
slope. 


iSevere: 
{ peres slowly. 
iSevere: 
i percs slowly. 


{Severe: 


| percs slowly, 
i slope. 

t 

t 

iSevere: 


percs slowly. 


Severe: 
percs slowly, 
slope. 


isevere: 

percs slowly. 
isevere: 

i wetness, 

| percs slowly, 
i floods. 

) 

i 

iSevere: 


wetness. 


i floods, 
i wetness. 


to rock, 
slowly. 


to rock, 
slowly. 


te rock. 


end cf table. 


Severe: 
seepage, 
Slope. 


Severe: 
slope, 
seepage. 


Severe: 
Slope. 


Severe: 
seepage, 
slope. 


Severe: 
slope, 
seepage. 


Moderate: 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
wetness. 


Severe: 


depth to rock. 


Severe: 
depth to rock, 
slope. 
Severe: 
depth to rock. 


Trench 
sanitary 
landfill 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage. 


Severe: 
slope. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage, 
slope. 


Severe: 
too clayey. 
Severe: 
too clayey. 


slope, 
too clayey. 


Severe: 
too clayey. 


Severe: 
slope, 
too clayey. 


Severe: 

too clayey. 
Severe: 
wetness, 
too clayey, 
floods. 


Severe: 
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i wetness. 
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isevere;: 
depth to rock, 
too clayey. 


depth to rock, 
too clayey. 


11, --SANITARY FACILITIES--Continued 


Area 
sanitary 
landfill 


Severe: 
seepage, 


Severe: 
seepage. 


Severe: 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
slope, 
seepage. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Severe: 
wetness. 


Severe: 
flocds, 
wetness. 


Moderate: 


depth to rock. 


Moderate: 
slope, 
depth to rock. 


Severe: 


depth to rock. 


SOIL SURVEY 


Daily cover 
for landfill 


Poor: 
tco sandy, 
seepage. 


Fair: 
slope, 


Poor: 
too clayey, 
slope. 


Poor: 
slope, 

toc sandy, 
seepage. 


Poor: 
slope. 


too clayey. 
Poor: 
too clayey. 


Poor: 
toc clayey, 
slope. 


Poor: 
too clayey. 


Poor: 
toc clayey, 
slope. 


Poor: 
too clayey. 


Poor: 
too clayey, 
wetness. 


Poor: 
wetness. 
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iPoor: 
| wetness. 
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Poor: 
area reclain, 
too clayey. 


Poor: 
area reclain, 
too clayey. 


Poor: 
area reclaim. 
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Area 
sanitary 
landfill 


Severe: 
wetness, 
floods, 
seepage. 


Severe: 
seepage. 


Severe: 
wetness, 
floods. 


Severe: 
seepage. 


Severe: 
floods, 
seepage, 
wetness. 


Severe: 
wetness, 
seepage. 


rsevere: 
seepage. 


Severe: 
seepage. 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness, 
seepage. 


Severe: 
depth to rock. 


Severe: 


e 
depth to rock. 


Severe: 
seepage. 


Severe: 
seepage. 


TABLE 11.--SANITARY: FACILITIES--Continued 
i I i 
Soil name and H Septic tank i Sewage lagoon | Trench 
map symbol H absorption i areas i sanitary 
Hl fields H H landfill 
I i j 
i i i 
LmAq---r ene ene n enn n- iSevere: iSevere: |Severe: 
Lamartine i wetness, i wetness, i wetness, 
| floods. i seepage. i floods, 
{ H i seepage. 
i 1 
‘ ‘ 1 
LoB----------------- iSevere: iSevere: iSevere: 
Longrie i depth to rock. | depth to rock, i; depth to rock, 
1 i seepage. | seepage. 
\ ' ' 
t) 1 1 
McAnen nnn n nner nnn n- iSevere: |Slight----------- iSevere: 
Manawa i wetness, \ i wetness, 
i peres Slowly, H i too clayey, 
| floods. H i floods. 
1 ’ i 
‘ i) i 
MeB~---------------- iSevere: iModerate: severe: 
Manistee i peres slowly. i Slope. i too clayey. 
) ' ' 
i) ! d 
MK won ee cee nnn n nnn n- iSevere: j;Severe: iSevere: 
Markey | floods, | seepage, | floods, 
} wetness, i wetness, | seepage, 
i subsides. i excess humus, i wetness. 
1 ' ! 
‘ 1 ‘ 
MmA~---------------- iSevere: iSevere: iSevere: 
Matherton i wetness, i wetness, i wetness, 
i } seepage. i seepage. 
' 1 1 
1 t ! 
Mr Bo----- 3-3 e rn iSlight----------- iModerate: iSlight----------- 
Menominee H i slope, H 
H | seepage. H 
I ’ 1 
i i ' 
MSB~~---~------------ iSlight##*--------- iSevere: iSevere: 
Menominee Variant | | seepage. | seepage, 
i I } too sandy. 
’ ' - 
! i ! 
MtA----------------- iSevere: iSevere: iSevere: 
Mosel i wetness, i wetness. i wetness, 
i} percs slowly, i | floods, 
i floods. { } too clayey. 
' ' ‘ 
i 1 1 
My------------------ iSevere: ;Severe: isevere: 
Mussey i wetness, i seepage, i seepage, 
| floods, 1 wetness. i floods, 
H i i wetness. 
I 1 i 
i 1 ‘ 
NaB----------------- iSevere: iSevere;: iSevere: 
Namur i depth to rock. | depth to rock. {| depth to rock. 
' 1 ' 
1 t I 
NrD*®: H H { 
Namur-------------- iSevere: iSevere: iSevere: 
i depth to rock. i depth to rock, j depth to rock. 
H i slope. H 
i H i 
Rock outcrop. i i i 
1 t 1 
i i i} 
Nx Dewan nn annnnnnnn=- iModerate: iModerate: iSlight----------- 
Nichols i peres slowly. ! slope, i 
i i seepage. { 
t t t 
i i ' 
OQaB----------++----- iSlight*##-----e--- iSevere: iSevere: 
Oakville i | seepage. | seepage, 
H H } toc sandy. 
' t i 
1 i ’ 
OaC wenn nnn ene ne iModerate**: iSevere: iSevere: 
Oakville i slope. i seepage, | seepage, 
i | slope. i too sandy. 
i ' Mg 
i 1 1 


See footnote at 


end of table. 


Daily cover 
for landfill 


Poor: 
wetness. 


Poor: 
area reclaim. 


Poor: 
toc clayey, 
wetness. 


Poor: 
too clayey. 


Poor: 
excess humus, 
wetness. 


Poor: 
wetness. 


Poor: 
too sandy, 
seepage. 


Poor: 
seepage, 
too sandy. 


Poor: 
too clayey, 
wetness. 


Poor: 
seepage, 
wetness, 
too sandy. 


Poor: 
area reclaim, 


Poor: 
area reclaim. 


Good. 


Poor: 
too sandy, 
seepage. 


Poor: 
too sandy, 
seepage. 


Soil name and 
map symbol 


Poygan 


RcE*: 
Redhat <++--4--s56 <= 


uf*, 
Udifluvents 


UoB*, UoF*, 
Udorthents 


See footnote at 


TABLE 11.--SANITARY FACILITIES~-Continued 


i 

H Septic tank 

H absorption 

i fields 

i 

i 

iSevere: 

i percs slowly. 

i 

1 

1 

Severe: 

1 percs slowly. 

’ 

rT 

iModerate: 

i peres slowly. 

, 

H 

i 

iModerate: 
perces slowly, 


i 
{ slope. 
t 


wetness, 
floods. 


rT 
' 
i 
: 
1 
4 
1 
i 
! 


1 

Severe: 
wetness, 
percs slowly, 


1 
1 
1 
| floods. 
i 
, 


iSevere**; 


i slope. 
i 

I 

i 
iSevere**; 
; Slope. 
i 

’ 
iSevere: 

i wetness, 
i floods. 
' 
i 
' 


iSevere: 


i depth to rock, 
| wetness, 

i floods. 

- 


iSevere: 
i; wetness, 
} floods. 
1 


! wetness, 
i floods. 
i) 
iSevere: 
wetness, 
percs slowly, 
floods. 


end of table. 


“aad 


Mo 
s 
8 


Ss 


he oO 


ano 


zan 


zo 


Se 
WwW 
f 


zo 


Sewage lagoon 
areas 


derate: 
eepage, 
lope. 


derate: 
eepage, 
lope. 


evere: 


lope. 


vere: 
etness, 
loods. 


vere: 
eepage, 
lope. 


vere: 
eepage, 
lope. 


loods. 


vere: 
epth to rock, 
etness. 


vere: 
etness. 


vere: 
etness, 
loods. 


vere: 
etness. 


Trench 
sanitary 
landfill 


derate: 
lope. 


= 
“uo 


Severe: 
wetness, 
floods. 


{Severe: 
wetness, 
floods, 

too clayey. 


e 
s 
slope, 
t 


e 
8 
slope, 
t 


vere: 
etness, 
eepage, 
loods. 


suze 


evere: 
depth to rock, 
wetness, 
floods. 


e 
floods, 
Ww 


vere: 
etness, 
loods. 


>= oO 


i 

i Area 

; sanitary 
i landfill 
i 


derate: 
lope. 


= 
“uo 


Severe: 
wetness, 
floods. 


vere: 
etness, 
loods,. 


mE oO 


evere: 
seepage, 
slope. 


Severe: 
wetness, 
floods. 


SOIL SURVEY 


Daily cover 
for landfill 


or: 
oo clayey. 


to 


Poor: 
wetness, 
too clayey. 


Poor: 

too sandy, 
slope, 

small stones. 


Poor: 
slope, 

too sandy, 
seepage. 


wetness, 
too sandy, 
seepage. 


Poor: 
wetness, 
area reclaim. 


Poor: 
wetness. 


Poor: 
wetness, 


Poor: 


1 

i 

' 

1 

i 

i 

' 

I 

i 

, 

1 

! 

' 

1 

' 

i 

' 

1 

' 

i 

i 

i 

i 

1 

J 

) 

i 

’ 

1 

t 

t 

Y 

1 

7 

t 

’ 

i 

1 

1 

H 

: 

1 

! 

i 

i 

' 

1 

i 
iPoor: 
i 

' 

1 

' 

1 

‘ 

t 

1 

I 

I 

i 

i 

’ 

1 

1 

1 

! 

1 

i 

' 

t 

J 

i 

' 

a 

i 

: 

? 

t 

t 

i wetness. 
i 
\ 
1 
H 
i 
' 
i] 
t 
1 
J 
tt 
i 
7 
t 


KEWAUNEE COUNTY, WISCONSIN 


TABLE 11.--SANITARY FACILITIES-~-Continued > 


Soil name and Septic tank 


f] 1 
i t 
a rT 
map symbol ! absorption H 
H fields H 
i i 
i ! 
WaA---~-~-~---------- Severe; iSevere: 
Wainola {| wetness. | seepage, 
i } wetness. 
t ' 
? t 
WQ@ nn nena en nnn nen ene n iSevere: iSevere: 
Wauseon i percs slowly, 1 seepage, 
} wetness. i wetness. 
1 if 
rT i 
WoOB---+--+---------- PSlight—---------- iModerate: 
Waymor H ! slope, 
i {| seepage. 
1 ' 
1 ! 
WoC2-----------+--+-- iModerate: iSevere: 
Waymor i Slope. } Slope. 
1 ' 
i) 1 
WoD2--~-~------+--+---- ;Severe: iSevere: 
Waymor : slope. | Slope. 
1 ! 
1 1 
WzB*: i i 
Waymor ------------- iSlight---~------- iModerate: 
H ! slope, 
H | seepage. 
' ‘ 
a 1 
Casco-----~--------- iSlight**--------- iSevere: 
i i seepage. 
i i 
i i 
Zurich------------- iModerate: Severe: 
1 peres slowly. | seepage. 
t 1 
1 1 
W2ce*: { i 
Waymor------------- iModerate: iSevere: 
} Slope. i slope. 
1 1 
1 1 
CaSCOsmnnn ewe nn nnn- i:Moderate**: }Severe: 
|} slope. } seepage, 
i + slope. 
‘ 1 
Hy ' 
Zuricheee--------- iModerate: iSevere: 
} Slope, | Slope, 
|} peres slowly. i seepage. 
1 tS 
t 1 
WzD*, WzE* ! i 
Waymor=------------- {Severe: iSevere: 
i slope. | Slope. 
) 1 
1 Fi 
CaSCOsme cree n ne ---jSevere**; iSevere 
| slope. | seepage, 
H ; Slope. 
! i 
i I 
Zurich------------- Severe: iSevere: 
} Slope. 1 Slope, 
i | seepage. 
' 1 
1 1 
ZuA, ZuB+----------- !Moderate: Severe: 
Zurich } peres slowly. ! seepage. 
t ' 
? a 
ZUC2 amen nnn nn nnn ene j}Moderate: {Severe 
Zurich | Slope, | slope, 
! peres slowly. } seepage. 
1 1 
1 


Sewage lagoon 
areas 


Se 
Ww 
s 


Trench 
sanitary 
landfill 


vere; 
etness, 
eepage. 


| wetness, 


t 


= 
nao 


n 
no 


Bun 


oo clayey. 


derate: 
lope. 


eepage, 


eepage, 


vere: 
eepage. 


eepage, 
lope, 
oo sandy. 


vere: 
eepage, 
lope. 


Area 
sanitary 
landfill 


wetness, 
seepage. 


Severe: 
wetness, 


t 

? 

1 

i 

' 

1 

' 

1 

1 

1 

1 

1 
iSevere: 
H 

i 

1 

rT 

' 

1 

! 

1 

' 

i 

| seepage. 
' 

1 


' 
1 
{Moderate: 
: slope. 
' 
: 
' 
1 

\ 
' 

1 

1 

1 


derate: 
lope. 


= 
ao 


Severe: 
seepage. 
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Daily cover 
for landfill 


fe) 
seepage, 
t 


or: 
etness, 
oo clayey. 


tio 


° 
too sandy, 
seepage. 


lope, 


* See description of the map unit for composition and behavior characteristics of the map unit. 


** Excessive permeability rate may cause pollution of ground water. 
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TABLE 12.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair," and "poor." 


Soil name and 


map symbol 


Bonduel 


Bo*, 
Borosaprists 


Roadfill 


+ low strength, 
t shrink-swell, 
} wetness. 

) 


+Poor: 


‘wetness, 
thin layer, 
area reclaim. 


i low strength, 
} wetness. 


See footnote at end of table. 


Sand 


Poor: 
thin layer. 


Unsuited: 
excess fines. 


Poor: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess humus. 


Gravel 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess humus. 


SOIL SURVEY 


See text for definitions of 
Absence cf an entry indicates that the soil was not rated] 


Topsoil 


or: 
etness, 


zo 


oor: 
wetness. 


Fair: 


thin layer, 
area reclaim. 


+ too sandy. 


Fair: 
too sandy, 
slope. 


excess humus, 


' 
1 

1 
iPoor: 
; 

1 wetness. 
‘ 


{ thin layer. 


thin layer, 


} thin layer. 


\ 
1 
+ slope. 


iPoor: 


} small stones, 
} slope. 
' 
! 
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TABLE 12.--CONSTRUCTION MATERIALS-~Continued 


Soil name and T T : H ~ } 
map symbol i Roadfill i Sand i Gravel i Topsoil 
i) 1 4 t 
ial 1 1 1 
i i i ' 
! Hl { ' 
Cm------+---------~----- Poor: tUnsuited: iUnsuited: iPoor: 
Cathro | excess humus, | excess fines. | excess fines. } wetness, 
i wetness, i i i excess humus. 
' 1 L t 
i 1 ] ? 
Dra, DrB~-----~------- |Good---+---------- won | GoOd e-+--- eee nee e ee 1Good----------------- iFair: 
Dresden | H } ; thin layer. 
t ' 1 1 
1 1 I t 
FaA----- weccccce- een~e-} Poor: i1Good----------------- 1Good-----~----------+-- iFair: 
Fabius { wetness. H H | thin layer, 
i | H | small stones. 
i i i i 
Fu*. i ! i i 
Fluvaquents i H H H 
U I t ' 
a ej t q 
Hr Bea~w-- een weeeee-- iFair: iUnsuited: !Unsuited: iFair: 
Hortonville } low strength, | excess fines. 1 excess fines. | thin layer. 
| shrink-swell. H i i 
t t t t 
q rT F 1 
Hr Coaweennnne pawn ecoe- iFair: !Unsuited: iUnsuited: iFair: 
Hortonville } low strength, | excess fines, | excess fines. i thin layer, 
| shrink-swell. i i i slope. 
' ' 1 t 
] 1 1 1 
Hr D2-------- wweccee- --}Fair; iUnsuited: :Unsuited: 1Poor: 
Hortonville | low strength, i excess fines. | excess fines. | slope. 
{ shrink-swell, H H i 
i slope, ! | i 
i i i 1 
HsB*: i i i i 
Hortonville~--------- Fair: }Unsuited: !Unsuited: iFair: 
1 low strength, ! excess fines. } excess fines. ! thin layer. 
i shrink-swell. i i i 
t t a t 
r 1 t 1 
Symco-----------+~----- }Poor: iUnsuited: iUnsuited: iFair: 
! low strength, } excess fines. } excess fines. | thin layer, 
| wetness, i ; i small stones. 
i i : i 
H2Ba; ! i i i 
Hortonville---------- iFair: iUnsuited: tUnsuited: Fair: 
i low strength, 1 excess fines. ! excess fines. i thin layer. 
{| shrink-swell, } : H 
1 ' t 4 
t ? ? rT 
Boyer---------------- |Good----------------- }Good-~---------------- }Good----------------- iFair: 
i : i i too sandy. 
' ! 1 1 
! 1 1 g 
Zurich-----~--------- Poor: }Poor: iUnsuited: iFair 
} low strength. ! excess fines. } excess fines. } thin layer. 
1 ' H ’ 
1 1 ! ! 
HzC2*: i } H H 
Hortonville---~------- iFair: 1Unsuited: iUnsuited: Fair: 
| low strength, ! excess fines. } excess fines. | thin layer, 
i shrink-swell. H H } slope. 
- ! 1 1 
? ! ? t 
Boyer ------+-++------ |G00d--~-------------- |Good-----~------------ {Good---------+-~------ iFair: 
1 H H } too sandy, 
i i H i slope. 
H i i i 
Zurich--------------- iPoor: Poor: iUnsuited: iFair: 
| low strength. } excess fines. ! excess fines. ! thin layer, 
i H H i slope. 
i H i i 
H2D2*;: i H i H 
Hortonville---------- Fair: }Unsuited: iUnsuited: iPoor: 
i low strength, ! excess fines. t excess fines. 1 Slope. 
| shrink-swell, ; H i 
| slope. i H i 
! I H i 
Boyer ~------- eereece- iFair: 1Good-~-~~~--------+--- !Good----------------- !Poor: 
slope. i : slope. 
1 1 


See footnote at end of table. 
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TABLE 12.--CONSTRUCTION MATERTIALS--Continued 


Soil name and Roadfill 


map symbol 


HzDe*: 
Zurich-------%<------ :Poor 
} Low strength. 
' 
! 
H2kE*: } 
Hortonville---------- 1Poor: 
| slope. 
' 
1 
Boy er---<------------ iPoor: 
; slope 
1 
1 
Zurich--------------- !Poor: 
| low strength, 
i Slope. 
' 
1 
KABe----- eee nan -- Poor: 
Kewaunee } Low strength. 
1 
i 
KpB2, KpC2------------ Poor: 
Kewaunee } low strength. 
\ 
1 
KpD2------------------ iPoor: 
Kewaunee i low strength. 
\ 
1 
KsC3------------------ !Poor: 
Kewaunee | low strength. 
1 
rT 
KSD3 seen ene nee nn {Poor: 
Kewaunee } low strength. 
‘ 
I 
KSE3-+----------+------- iPoor: 
Kewaunee i low strength, 
i Slope. 
1 
! 
KtB*: i 
Kew aune @+-een--- anne }Poor: 
! Low strength. 
' 
1 
ManaWa------2-cc- ene iPoor: 
| low strength, 
} wetness. 
' 
d 
KuA--------2err one iPoor: 
Kibbie } wetness. 
' 
1 
KvA------------------- }Poor: 
Kibbie Variant | wetness. 
i) 
1 
KwBeeen---- eee eee }Poor 
Kolberg 1 low strength, 
| area reclain, 
; thin layer. 
I 
1 
KwC 2-----------~------ 1Pcor: 
Kolberg i low strength, 
| area reclain, 
} thin layer. 
i . 
! 
KX B--------- ee en enn - iPoor 


} low strength, 
|} thin layer, 

i area reclaim. 
i) 


Kolberg Variant 


Lamartine i} low strength. 


q 
1 
i 


See footnote at end of table. 


Sand 


xcess fines. 


suited: 
xcess fines. 


os 


or: 
xcess fines. 


wu 
oo 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 
Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


suited: 
xecess fines. 


os 


xcess fines. 


Gravel 


Unsuited: Poor: 
excess fines. slope 
Unsuited: Poor: 
excess fines. slope 
Good ----------------- tPoor: 
| Slope 
3 
t 
Unsuited: 1Poor: 
excess fines. i slope 
} 
i 
Unsuited: iFair: 
excess fines. i thin 
\ 
t 
Unsuited: Fair: 
excess fines. } too e 
' 
! 
Unsuited: iPoor: 
excess fines. i Slope 
' 
I 
Unsuited: }Poor: 
excess fines. } too ec 
' 
i 
Unsuited: Poor: 
excess fines. | Slope 
' 
1 
Unsuited: Poor: 
excess fines. | Slope 
i 
i 
i 
Unsuited: iFair: 
excess fines. } thin 
' 
1 
Unsuited: iFair: 
excess fines. } thin 
' 
Unsuited: iGood, 
excess fines. | 
' 
! 
Unsuited: iFair: 
excess fines. i thin 
t 
1 
Unsuited: iFair: 
excess fines. | thin 
| area 
‘ 
Unsuited: iFair: 
excess fines. + thin 
i slope 
} area 
' 
J 
Unsuited: !Poor: 
excess fines. } area 
' 
1 
' 
Poor: iFair: 
excess fines. } thin 
' 
1 


SOIL SURVEY 


Topsoil 


layer. 


layer. 


layer. 


layer, 
reclaim. 


reclaim. 


layer. 
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i V 1 1 
1 i J t 
Soil name and H Roadfill j Sand } Gravel } Topsoil 
map symbol ! ! H } 
i i ! i 
I i i i 
' 1 1 1 
! ! i ? 
LoBw---------+-------- iPoor: iUnsuited: iUnsuited: Fair: 
Longrie ! thin layer, } excess fines. t excess fines. i} area reclaim, 
i area reclaim. H H } small stones. 
\ ' ' t 
i i i qv 
MCAnw enna enn enna ----- iPoor: iUnsuited: !Unsuited: {Fair: 
Manawa | low strength, } excess fines. | excess fines. } thin layer. 
. | wetness. ' i i 
| i i i 
MeB--------~+--------~-- iPoor: }Poor: iUnsuited: iPair: 
Manistee 1 low strength, } thin layer. t excess fines. } too sandy. 
i shrink-swell, H i i 
t ' 1 ' 
+ J 1 t 
MK wo enna eee nen e----- iPoor |Good~-~-------------- !Unsuited: }Poor: 
Markey } low strength, H } excess fines, } excess humus, 
{| wetness, : + excess humus. ; wetness. 
' 1 ' t 
I 1 1 ? 
MmA~-~~---------------- tPoor: 1GO0d------- 5a nnn een Relelo\e Fairs 
Matherton i wetness, H H } thin layer. 
' ‘ ' \ 
i t ! t 
Mr B------------------- tFair: 1Poor: ;Unsuited: Poor 
Menominee | low strength. 1 thin layer. + excess fines. } too sandy. 
1 ' 1 1 
! ! 1 : 
MS Bowe ence nnn nnn nee nne 1Good----~------------ iFair: !Unsuited: iFair: 
Menominee Variant H } excess fines. t excess fines. 1 too sandy. 
t 1 , ’ 
7 ! J qv 
MtAcnenn enn ----o-e- iPoor: iUnsuited: iUnsuited: iFair: 
Mosel } low strength, i; excess fines. ; excess fines. t thin layer. 
| wetness. } H i 
! i i i 
My www wee ween nnn nn n= iPoor: }Good----------------- 1} GOO0d enn n en eer were }Poor: 
Mussey } wetness, H H + wetness. 
\ 1 ' t 
1 1 1 rT 
NaB--+-+--~-~----------- !Poor }Unsuited: }Unsuited: iPoor: 
Namur } thin layer, 1 excess fines. } excess fines. : thin layer, 
| area reclaim. H H i area reclaim. 
t f ' t ' 
1 1 1 ? 
NrD*; H } i ! 
Namuree--------- eee 1Poor: iUnsuited: iUnsuited: iPoors 
| thin layer, i excess fines. 1 excess fines. : thin layer, 
i area reclaim. H H } area reclaim. 
1 ' ' ' 
t i 1 ! 
Rock outerop. | H ! i 
1 1 ' t 
1 1 t t 
NX Beene ewe eee nnn - iFair: 1Poor 1Unsuited: iGood. 
Nichols i; low strength. } excess fines. } excess fines. i 
1 i ‘ 1 
t £ t a 
OaB, OaC-------------- |Good+---------------- 1GOOd wwe nner ewe wenn ene 1Unsuited: iPoor: 
Oakville 1 H ! excess fines. } too sandy. 
' : ‘ 1 
1 1 t i 
OdB------------+~----- 1Poor: iUnsuited: iUnsuited: Fair: 
Omro | low strength. ! excess fines. } excess fines. : thin layer. 
i) ' 1 , 
I t tv ! 
0002 -n- nee een -- 1Poor: !Unsuited: iUnsuited: iFair: 
Omro | low strength. 1 excess fines. 1 excess fines. 1 too clayey, 
\ i ‘ ' 
i i H i Slope. 
1 , , 1 
q I ¥ rT 
OhB~+-~--------------- iFair: iUnsuited: iUnsuited: iFair: 
Onaway i} low strength. } excess fines. 1 excess fines. | thin layer. 
\ ' : ' 
] t ! i 
OnC2------~----+------- Fair: jUnsuited: tUnsuited: iFair: 
Onaway i low strength. 1 excess fines. } excess fines. ! thin layer, 
1 ' , 1 
1 1 ! i Slope. 
| i i } 
Pe------+-------------- }Poor: ;Unsuited: {Unsuited: }Poor: 
Pella } wetness, 1} excess fines. i} excess fines. } wetness. 
1 low strength. i H 1 
! i } ! 
See footnote at end of table. 
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TABLE 12,--CONSTRUCTION MATERIALS--Continued 


SOIL SURVEY 


1 1 1 ] 
Soil name and | Roadfill i Sand } Gravel i Topsoil 
map symbol i i i i 
H i i i 
t 1 ! i 
Pg. i i i i 
Pits i i i 1 
i i i I 
Po--------------- iPoor: iUnsuited: iUnsuited: iPoor: 
Poygan i wetness, | excess fines. | excess fines. } wetness. 
i low strength. ! i | 
i i i I 
RcE*: } i ! | 
Rodman---------- Poor: 1Good-------------- 1Good-------------- iPoor: 
i slope. H H i small stones, 
! } H | slope. 
i H i i 
CascO----------- i1Poor: |Good-------------- 1Good-----= wnn----- Poor: 
} slope. i i ! slope. 
! t t 
? i 1 1 
Rs--------~------- }Poor: 1Good------+---+--+- ;Unsuited: }Poor: 
Roscommon | wetness, i } excess fines. | wetness, 
i i H | too sandy. 
t ' ' t 
1 1 1 q 
Russe ene eee Poor: iUnsuited: {Unsuited: {Poor: 
Ruse } thin layer, 1 excess fines. i} excess fines. i wetness, 
} wetness. ! i | area reclaim. 
' ' t ' 
1 1 1 ! 
ShAq---eenecccee- iPoor: {Poor: lUnsuited: iGood, 
Shiocton | wetness. |} excess fines. } excess fines. } 
' t t 1 
1 1 1 I 
SoA-------------- 1Poor: }Poor: iUnsuited: iFair: 
Solona | wetness, | excess fines, 1 excess fines, i small stones. 
' ' Hi 1 
1 1 1 rT 
SyAw------------- Poor: }Unsuited: iUnsuited: iFair: 
Symco |} low strength, 1 excess fines. 1 excess fines. i thin layer, 
i wetness. } H {i small stones. 
i 1 i 1 
uf*, H ! ! i 
Udifluvents i i i i 
1 1 1 H 
J d 1 1 
UoB*, UoF*. H i i i 
Udorthents H ! i H 
1 ' ' 
i 1 J rT 
Wah wen nnenenn nce - eee Poor: 1GOddaaaeem neem nnnn iUnsuited: iFair: 
Wainola i wetness. ! 1! excess fines. 1 too sandy. 
t ' 1 ' 
t a T 1 
WO nna nnn nnn -n-- ;Poor: !Poor: {Unsuited: !Poor: 
Wauseon | wetness, 1 excess fines, 1 excess fines. | wetness, 
| low strength, { thin layer. i H 
! shrink-swell. } ! H 
, ! , ' 
1 T J 1 
WoB-------------- Fair: !Poor: iUnsuited: {Pairs 
Waymor } low strength. } excess fines. 1 excess fines, {i thin layer. 
1 ' 1 ! 
1 FY 4 1 
WOC2------------- iPair: }Poor: {}Unsuited: iFair: 
Waymor | low strength. } excess fines. ! excess fines. ! slope, 
H i H } thin Layer. 
' 1 1 ' 
J a, 1 tT 
WoD2------------- jFair: :Poor: iUnsuited: }Poor: 
Waymor | low strength, 1 excess fines. | excess fines. ! slope. 
| slope. i H H 
i i i i 
WzB*: i i i ! 
Waymor---------- iFair: }Poor: iUnsuited: iFair: 
} low strength. i excess fines. i excess fines. | thin layer. 
' ' ' ' 
! ! 1 1 
Casc0------- eww conn {Good -------------- === |Good----------------- 1G00d -------~--------- iPair: 
H ! thin layer. 
i } 
! ir: 


I t 

1 t 

i i 
Zuriches-nseceern een {Poor: }Poor: iUnsuited: {Fa 
j H | thin layer. 

' ' 

1 1 


| low strength. ; excess fines. excess fines. 
' 
I 


See footnote at end of table. 
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TABLE 12,.--CONSTRUCTION MATERIALS--Continued 


1 I 
Soil name and H Roadfill H Sand Gravel Topsoil 
map symbol } H 
t t 
1 
t 


n 
1 
! 
W2c2*; } H 
Way Mor eennnnnnnnnnne= }Fair: }Poor: Unsuited: Fair: 
{ low strength. i excess fines excess fines. slope, 
! | thin layer. 
t ' 
] t 1 1 
CaSCO0~+~+-4---~------ }Good---------------~-- 1Go0d---~---- == 42 -- ee |Good------~---------- iFair: 
i ; H | thin layer, 
i i i | slope. 
1 } i ! 
Zurien--------------- 1Poor: {Poor: }Unsuited: iFair: 
: low strength. i excess fines. | excess fines. i thin layer, 
i i i } slope. 
i i i ! 
W2D¥*; : i i i 
Waymor--------------- iFair: iPoor: !Unsuited: 1Poor: 
: low strength, } excess fines. i excess fines. | slope. 
| slope. | } ! 
I ! i i 
Casco-~-+-=------~--- tFair: |}Good----------------- 1Good~~---~----------- 1Poor: 
i slope. ! i { slope. 
1 ' t 1 
1 1 | 1 
Zurich--------------- {Poor :Poor: iUnsuited: {Poor: 
| low strength. } excess fines. i excess fines. : Slope. 
1 1 1 i 
i ? 1 1 
W2E*: } i { 
Waymor------~---~----- }Poor: }Poor: iUnsuited: iPoor: 
i Slope. i excess fines. ; excess fines. } Slope. 
i 1 i 1 
? 1 ! t 
CaSCOmen ween nnn en nnn tPoor: Helele\ eo [Good ene ee wn eae eee }Poor: 
} slope. i H } slope. 
i) t 1 i) 
J t t ? 
Zurich--------------- iPoor: 1Poor: }Unsuited: }Poor: 
| low strength, } excess fines. ij excess fines. | slope. 
| slope. | j } 
1 ’ C 1 
t 1 t 1 
ZuA, ZuB-------------- 1Poor: iPoor: :Unsuited: }Fair: 
Zurich 1 low strength. } excess fines. |} excess fines. } thin layer. 
i i ' ’ 
t t ? 1 
ZuC2------------- +--+ Poor: :Poor: iUnsuited: iFair: 
Zurich | low strength. i excess fines. + excess fines. 1 thin layer, 
} H } } slope. 
I i i ! 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 
: that the soil was not evaluated] 


SOIL SURVEY 


Absence of an entry indicates 


i 1 7 1 is . 
t # i) L I i} 
Soil name and {| Pond i Embankments, | Drainage | Irrigation H Terraces I Grassed 
Map symbol | reservoir i dikes, and { | | and i waterways 
H areas H levees Hl Hl | diversions 
q i i i i i 
\ i ; \ i t \ 
AdAeen------------ iFavorable-----= iWetnesseaqaenue iPeres slowly+--jFast intake, iWetness, iWetness, 
Allendale i i i {| wetness, | too sandy, { peres slowly. 
f H f | Soil blowing. { soil blowing. | 
' ' \ ‘ i i 
' 1 i 1 1 ‘ 
AX ane nee wen enn --- iFavorable------ iWetness-------- iFloods, iWetness, |Wetness-------- iWetness. 
Angelica I i | frost action. | floods. H \ 
\ ‘ ' ' ' ' 
t 1 1 1 1 1 
Ba---------------- 1sSeepage-------- Piping, iFrost action, jWetness-------- |Wetness-------- iWetness. 
Bach | | wetness. | floods. i f H 
1 1 1 ' 1 1 
t t i ' 1 i 
Bn----------+------ iDepth to rock, iThin layer, iDepth to rock, iWetness, iWetness, iWetness, 
Bonduel i seepage. | wetness, i frost action. | rooting depth.; depth to rock.! depth to rock. 
' ' ‘ , ' ‘ 
1 i) t ' 1 i) 
Bo*, { i { i i i 
Borosaprists | i i i i } 
‘ ‘ ‘ ' 1 ‘ 
t ' t i} 1 t 
BrB------~-------- iSlope, | Seepage-------- {Not needed----- iFast intake, iSoil blowing, j{Droughty. 
Boyer i seepage. i { i droughty, | too sandy. H 
i I i i soil blowing. | : 
\ ' ‘ ' f i 
iy ! t 1 i | 
BrcC, BrE---------- iSlope, |Seepage-------- iNot needed----- iFast intake, iSlope, iSlope, 
Boyer i seepage. H i i droughty,. | soil blowing, | droughty. 
i i i | soil blowing. | too sandy. i 
\ i ‘ , f ' 
1 ! 1 ' t 1 
Ca---------------- 1|Seepage-------- iExcess humus, iFloods, iWetness, iNot needed----- iWetness. 
Carbondale i i wetness, | excess humus, {| soil blowing, | i 
i i | frost action. {| floods. ; { 
i i i i i i 
CbA--------------- |Seepage-------- iSeepage-------- iNot needed----- iDroughty, {Too sandy, iDroughty. 
Casco { i i i soil blowing. | soil blowing. | 
' ' ' ‘ ‘ ' 
1 ! 1 ! 1 ' 
CbB--------------- |\Seepage, iSeepage-------- iNot needed----- iSlope, iTOoo sandy, iDroughty. 
Casco i Slope. i i + droughty, i soil blowing. 
i i H } soil blowing. | ; 
' ' ‘ ‘ ; \ 
i! 1 { ! i} 1 
CbC2-------------- |Seepage, iSeepage-------- iNot needed----- iSlope, iSLope, iDroughty, 
Casco | slope. H i i droughty, i too sandy, i slope. 
i i H } soil blowing. { soil blowing. | 
1 i i i i i 
CdB*: i i i i i i 
Casc0------------ iSeepage, | Seepage-------- iNot needed-~---- iSlope, iToo sandy, iDroughty. 
| Slope. H i i droughty, i soil blowing. | 
{ i i i soil blowing. j ' 
1 i i i i i 
Rodman----------- iSlope, }seepage-------- iNot needed----- iSlope, iToo -sandy------ iDroughty. 
| seepage. i i i droughty. i i 
1 ' f F i ' 
t i 1 1 i} ' 
CdC2*, CdD2*: i H i i i i 
Casco#------ w---- | Seepage, |Seepage-------- iNot needed----- tSlope, iSlope, iDroughty, 
| slope. i f i droughty, | too sandy, } slope. 
i H f it soil blowing. {| soil blowing. | 
i i f i \ i 
Rodman----------- iSlope, iSeepage-------- iNot needed----- iSlope, iSlope, tSlope, 
i seepage. H f i droughty. i too sandy. | droughty. 
' ' ' i ‘ ' 
i] ' 1 ! i) ! 
Cin------ 2-2 - eee | Seepage------=-= iPiping, iFloods, iWetness, iNot needed----- iWetness. 
Cathro H i wetness. it frost action. ; soil blowing, i i 
i i i i floods. t i 
1 1 1 ’ , 1 
1 I 1 i) i ‘ 
DrA--------------- | Seepage-------- iSeepage-------- iNot needed----- |Favorable------ {Too sandy------ iFavorable. 
Dresden | H { i i i 
i i f i 1 i 
DrB--------------- iSlope, i Seepage-------- iNot needed----- |Slope---------- {Too sandy------ iFavorable, 
Dresden | seepage H i 
i 


See footnote at 


end of table. 
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Soil name and 
tlap symbol 


Fabius 


Fu®, 
Fluvaquents 


Hortonville 


HrC2, HrD2------- 


Hortonville 


HsB*: 


Hortonville+-----+ 


HzB¥: 


Zurich---------- 


HzC2*, Hzb2*, 
HzE*: 


Hortonville---~- 


Zurich--------- 


KhB, KpB2-------- 


Kewaunee 


KpCe, 
Kewaunee 


KsC3, KsD3, KsE3-- 


Kewaunee 


KtBF; 


Kewauneenenwnnnne 


Manawa---------- 


Kibbie Variant 


See footnote 


KpD2---+---- 


Pond 
reservoir 
areas 


~ |Seepage-------- 


~iSeepage, 
| slope. 
1 


-iSeepage, 


i slope. 
' 
v 
{ 


-{Seepage, 
| Slope. 

{ 

I 


i 
‘ 
i) 
' 
t 
1 


-|Seepage, 
| Slope. 


-| Seepage, 
1 slope. 


-iSlope, 


-iSlope, 


-iFavorable 


at end of table. 


Favorable------ 


Seepage-------- 


Seepage------+- 


TABLE 13.-~WATER MANAGEMENT-~Continued 


i] 

| Embankments, 
} dikes, and 

H levees 
1 


| Seepage-------- 


Favorable------ 


Favorable------ 


I 
' 
! 
i 
' 
i) 
' 
i) 
1 
> 
i 
' 
‘ 
i 
H 
' 
iFavorable------ 
i 


tWetness-------- 


Favorable-----~+ 


Seepagenss-seus 


Favorable------ 


Seepage----~--- 


! 
‘ 
i) 
‘ 
' 
' 
' 
1 
' 
‘ 
f) 
, 
' 
’ 
' 
' 
! 
' 
i) 
” 
4 
‘ 
’ 
1 
, 
! 
’ 
' 
It 
4 
‘ 
t) 
' 
1 
, 
l 
' 
' 
' 
' 
, 
! 
i 
‘ 
t 
' 


to 


to 


pack--- 


tHard to pack, 
wetness. 


;Piping, 

i wetness. 
i 

' 


iHard to pack, 


i wetness. 
' 
i) 
i 


Drainage 


Frost action--- 


Not needed----- 


Not needed----- 


Not needed----- 


Frost action, 
floods. 


Not 


Not 


Not 


Not 


Not needed 


needed----- 


Not 


Percs slowly, 
floods, 
frost action. 


Frost action--- 
Percs slowly, 


floods, 
frost action. 


Irrigation 


i i 
i | 
i \ 
i t 
i i 
i i 
iWetness, ! 
| droughty. 
i i 
i 
i 
| 
: 
1 
i 
i 
i 
i 
i 
' 


i) 
iSlope, 
i erodes easily. 
i) 

i 
iSlope, i 
i erodes easily. i 
iWetness, { 


i erodes easily. 
i 

iFast intake, 

i droughty, 

{ soil blowing. 
i 

iSlope, 

i erodes easily. 
i 

i 


t 
iSlope, 
| erodes easily. 
i 


iFast intake, 
i droughty, 
| soil blowing. 


iSlope, 
| erodes easily. 


f 
iSlope, 
| peres 
i 


iSlope, 
peres 


slowly. 


slowly. 


|Slow intake, 
percs slowly, 
slope. 


Slope, 
percs slowly. 


f 
I 
i 
‘ 
i 
I 
' 
I 
i 
f 
f) 
' 
t 
' 
i 
‘ 
i 
: 
' 
i 
' 
' 
1 
' 
if 
' 
t 
7 
, 
' 
i) 
i 
' 
! 
‘ 
t 
' 
' 
i 
i 
; 
‘ 
' 
, 
\ 
' 
‘ 
i 
i 
1 
1 
' 
! 
‘ 
1 
i 
' 
' 
i 
( 
1 
i 
‘ 
1 
' 
1 
i 

H 1 

! ' 

H + 

1 t 

iPeres slowly, ji 

i wetness. ' 

H . 

i 1 

iWetnessS-------- ' 

i 

' 

i} 

' 

' 

' 

1 

i 

; 

' 


f 
i 
Wetness, | 
percs slowly, | 

floods. 
i 


Terraces 
and 
diversions 


Wetness, 
too sandy. 


Favorable-+-~--- 


Wetness, 
erodes easily. 


Favorable+----- 


Soil blowing, 
too sandy. 


Favorable----<-- 


Slope, 
soil blowing, 
t 


oo sandy. 


Percs slowly--- 


Slope, 


ak 
percs slowly. 


Slope, 


a 
peres slowly. 


Percs slowly--- 


Wetness, 
peres slowly. 


Erodes easily, 
wetness. 
Wetness, 


e 
peres slowly. 


' 
' 
+ 
i 
' 
' 


i 
1 
1 
I 
A 
i 
: 
i 
1 
1 


' 
i 
' 
j 
i 
f 
i 
\ 
I 
f 


4 
: 
iy 


i 
, 
i 
\ 
1 
i 
, 
1 
i 
‘ 
i 
t 
t 
1 
i 
i 
t 
i 
1 
1 
i 
‘ 
t 
' 
1 
i 
1 
1 
‘ 
1 
t 
1 
t 
' 
: 
, 
‘ 
i 
‘ 
i 
t 
‘ 
, 
1 
1 
t 
i 
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Grassed 
waterways 


oughty, 
etness. 


zs 


Erodes easily. 


iSlope, 


erodes easily. 


Erodes easily. 


tness, 
rodes easily. 


oo 


Erodes easily. 


Droughty. 


Erodes easily. 


Slope, 

erodes easily. 
Slope, 
droughty. 
Slope, 

erodes easily. 


Erodes easily, 
percs slowly. 


Slope, 
erodes easily, 
percs slowly. 


Slope, 
erodes easily, 
peres slowly. 


Erodes easily, 

percs slowly. 
Wetness, 

peres slowly. 
Wetness, 

erodes easily. 


Wetness, 
percs slowly. 
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TABLE 13.--WATER MANAGEMENT--Continued 


Soil name and 
map symbol 


Matherton 


MrB-------------- 


Menominee 


Namur 


NrD*: 


Namur----------- 


Rock outcrop. 


Oakville 


See footnote 


Pond 
reservoir 
areas 


rock. 


rock. 


rock, 


Seepage, 
slope. 


Seepage, 
slope. 


Seepage, 
depth to rock, 
slope. 


Seepage, 
depth to rock, 
slope. 


Seepage, 
| Slope. 


-{Seepage, 
| slope. 
-|Seepage, 
| slope. 

i 
i 


at end of table. 


Seepage-------- 


Seepage----+--- 


Seepages+------ 


' 
1 


i 
Embankments, | Drainage 

dikes, and i 
levees \ 
i 
1 

Thin layer----- iNot needed----- 
' 
H 
\ 

Thin layer----- iNot needed----- 
\ 
i 
i 
i 

Thin layer----- iNot needed----- 

Piping, Frost action, 
wetness. floods. 
Thin layer, Not needed----- 
piping. 


Hard to pack, 
wetness. 


Hard to pack--- 


Seepage, 
wetness, 
excess humus. 


Seepage, 
wetness, 


Wetness 


Seepage, 
wetness. 


Thin layer----- 


Thin layer#+--- 


Piping, 
seepage. 


Piping, 
seepage. 


1 

1 

i 

1 

i) 

1 

1 

, 

i) 

i 

1 

i 

iPeres slowly, 
i floods, 
i frost action. 
i) 

1 

1 

! 

t 

1 

i 

' 

1 

| 

t 

i) 


Floods, 
excess humus, 
frost action. 


Frost action--- 


iNot needed 


iNot needed----- 


iFrost action, 
peres slowly, 
floods. 


i 

i 

i 
iFloods, 
i frost action. 
i 

i 


iNot needed----- 


Not 


Not 


Not 


Not 


Irrigation 


iPercs slowly, 
| erodes easily, 
i slope. 
i 


iPercs slowly, 
erodes easily, 
slope. 


iDroughty, 
depth to rock, 
slope. 


i 

‘ 

t 

i 
iWetness, 
| erodes easily. 
' 

i 


iRooting depth, 
slope. 


Percs slowly, 
wetness. 


iFast intake, 
percs slowly, 
soil blowing. 


Wetness, 
soil blowing, 
floods. 


iSlope, 
i soil blowing. 


iDroughty, 
fast intake, 
soil blowing. 


Wetness, 
percs slowly, 
floods. 


Wetness, 
droughty, 
floods. 


! 

iRooting depth, 
i slope. 
f 

i 


i) 
(Rooting depth, 
slope. 


1 
1 
1 
f 
‘ 
I 
‘ 
i} 
t 


i} 

iSlope, 

1 Soil blowing. 
i 

iFast intake, 

i droughty, 

| SOil blowing. 
i 

iFast intake, 

i droughty, 

1 SOil blowing. 
i 


Terraces 
and 
diversions 


Percs slowly, 
depth to rock. 


Slope, 
percs 
depth to rock. 


slowly, 


Depth to rock, 
erodes easily. 


erodes easily. 


Depth to rock 


Wetness, 
percs slowly. 


Too sandy, 
soil blowing. 


7 
Uh 
' 
t 
: 
1 
‘ 
1 
i 
H 
‘ 
i 
‘ 
f) 
1 
1 
: 
i} 
' 
i) 
' 
J 
' 
t 
' 
1 
' 
1 
i 
i} 
; 
1 
i 
iWetness, 
‘ 
i 
i 
' 
J 
‘ 
i 
H 
' 
i 
' 
L 
i 
i 
t 
: 
' 
' 
i) 
i 
' 
i} 
; 
I 
' 
! 
i 
' 
i} 
i 
‘i 


\Wetness, 


too sandy. 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Wetness, 
percs slowly. 


Wetness, 
too sandy. 


Depth to rock 


depth to rock. 


Soil blowing, 
erodes easily. 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 


J 
\ 
1 
| 
1 
1 
' 
1 
i} 
I 
t 
‘ 
1 
1 
t 
1 
1 
1 
1 
! 
' 
ft 
iSlope, 
i 
i) 
i) 
1 
' 
i) 
' 
' 
f) 
‘ 
' 
i 
1 
1 
' 
‘ 
i) 
i 
i soil blowing. 
i 


SOIL SURVEY 


Grassed 
waterways 


odes easily, 
epth to rock, 


at 


ope, 
rodes easily, 
epth to rock, 


Wetness, 
erodes easily. 


Depth to rock. 


Wetness, 
percs slowly. 


Peres slowly. 
iWetness. 


Wetness. 
Favorable. 


Droughty. 


Wetness, 
percs slowly. 


Wetness, 
droughty. 


Slope, 
rooting depth. 


Erodes easily. 


Droughty. 


Slope, 


roughty. 


i 
i 
t 
ul 
i 
i 
i 
' 
i 
i 
\ 
i 
' 
' 
I 
i 
' 
t 
i 
i 
' 
' 
' 
' 
I 
i 
| 
iRooting depth. 
! 
i 
' 
‘ 
i 
\ 
i 
1 
i 
i 
i 
' 
i} 
i 
1 
1 
1 
i 
\ 
1 
1 
1 
1 
isl 
id 
i 
1 
1 
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Soil name and 
INMap symbol 


Poygan 


ReE*; 
Rodman 


ur®. 
Udifluvents 


UoB¥, UoF*. 
Udorthents 


WoC2, WoDe 
Waymor 


Pond 
reservoir 
areas 


iSeepage, 
i Slope. 
i 


if 
|Seepage, 
| Slope. 
i 
iSeepage, 
| Slope. 
i 
iSeepage, 
; Slope. 
' 

if 


iSeepage 


1 
' 
i 
' 
' 
' 
i 
{ 


iFavorable 


islope, 

i seepage. 
i 

| Seepage, 
i Slope. 
i 

I 


iSeepage 
i 
i 
t 


t 
iDepth to rock 


i Seepage 


i) 
| Seepage 
1 


i) 
|Favorable 


|Seepage-------~ 
' 
i 
i 
‘ 


iSeepage-------- 
' 

i 

i 

\Seepage 
1 

1 
iSeepage, 
| slope. 


See footnote at end of table. 


T 
1 
! 
t 
1 
‘ 
i 
v 
{ 
' 
1 
' 
i 
t 
i 
1 
i} 
r 
t 
1 
I 
, 
i 
‘ 
U 
, 
' 
Hl 
i 
, 
1 
Hl 
i 
t 
I 
t 


i 
i 
' 
' 
( 
1 
‘ 
‘ 
i 
4 
( 
' 
l 
' 
' 


( 
‘ 
( 
1 
i} 
' 
t 
t 
l 
' 
i} 
‘ 
1 
' 
I 


‘ 
4 
‘ 
4 
' 
I 
, 
i} 
t 
1 


TABLE 13.--WATER MANAGEMENT--Continued 


Embankments, 
dikes, and 
levees 


Hard to pack--- 


Hard to pack--- 


Favorable 


Favorable 
Wetness 


Hard to pack, 
wetness. 


iSeepage, 


wetness. 


an layer, 


Th 
wetness. 


iPiping, 


wetness. 


iPiping, 


wetness. 


Wetness 


Piping, 
seepage. 


Wetness, 
hard to pack. 


Favorable 


Favorable 


Drainage 


Not needed 


Not needed 


needed 


iNot 
i 
i 


iFloods, 
frost action. 


needed 


floods, 


i 

i 

i 

i 

i 

iPercs slowly, 
i 

} frost action. 
i 

i 

' 


iNot needed 


Not needed 


Floods 


Depth to rock, 
floods, 
frost action. 


Floods, 
frost action. 


Floods, 
frost action. 


Frost action, 
floods. 


Percs slowly, 


t 

t 

i 

' 

1 

i 

i 

i 
iFavorable 
L 

! 

i 

i 

i frost action. 
t 

1 


iNot needed 


Not 


1 
i} 
‘ 
' 
t 
' 
1 
I 
' 
if 
' 
' 
i 
1 


i 
1 
1 
i 
, 
i 
, 
i 
: 
i 


Irrigation 


Peres slowly, 
erodes easily, 
slope. 


Peres slowly, 
slope. 


Wetness, 
floods. 


Wetness, 
perces slowly, 
floods. 


Slope, 
droughty. 


Slope, 
droughty, 
soil blowing. 


Wetness, 
droughty, 
fast intake. 


Wetness, 
floods, 
depth to rock. 


Floods, 
wetness. 


Floods, 
wetness. 


Wetness, 
floods. 


Droughty, 
fast intake, 
soil blowing. 


Wetness, 
soil blowing. 


Slope, 
erodes easily. 


Slope, 


erodes easily. 


165 
i 
Terraces i Grassed 
and H waterways 
diversions i 
i 
i 
Erodes easily, {Erodes easily, 
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TABLE 13.--WATER MANAGEMENT-~Continued 
i i i i i i 
Soil name and j; Pond i Embankments, } Drainage | Irrigation i Terraces i Grassed 
Map symbol i reservoir | dikes, and i i i and I waterways 
H areas H levees i i i__diversions i 
i i i i i i 
{ i i i i i 
W2B*; t i i i i i 
Waymor----- morn | Seepagennnn---- iFavorable------ iNot needed----- iSlope, iErodes easily jiErodes easily. 
t i i i erodes easily.j H 
i i i i ‘ i i 
Casco--~-------- iSeepage, | Seepage----~---- iNot needed----- iSlope, iToo sandy, iDroughty. 
| Slope. i i 1 droughty, i soil blowing. | 
i H i i soil blowing. j H 
i ; i ; i i 
Zurich---------- iSlope, | Piping--------- iNot needed-~---- iSlope, iFavorable------ ‘Erodes easily. 
} seepage. i i i erodes easily.} i 
‘ \ ' ; 1 ' 
1 i 1 1 i ' 
WzC2*, WzD*, W2E*:; i H i i i 
Waymor---------- Seepage, |Pavorable------ iNot needed----- iSlope, iSlope, iErodes easily, 
i slope. i i i erodes easily.! erodes easily.| slope. 
i } I i i i 
CascQ----------- iSeepage, i Seepage-------- iNot needed----- iSlope, iSlope, iDroughty, 
i Slope. i i i droughty, i too sandy, i Slope. 
H } H } soil blowing. {| soil blowing. } 
i | i i i 1 
Zurich-++-+------ iSlope, iPiping--------- iNot needed-----jSlope, {Slope--+-+------- iSlope, 
i seepage. i i | erodes easily. i erodes easily. 
i i i I i i 
ZuA-------------- i Seepage-------- | Piping--------- iNot needed----- }Erodes easily {|Favorable------ iErodes easily. 
Zurich ! f i I i i 
’ ' i ‘ 1 
1 1 i 1 t ' 
ZuB-------------- iSlope, iPiping--------- iNot needed----- iSlope, iFavorable-~----- i—Erodes easily. 
Zurich i seepage. i i i erodes easily.| H 
i i i‘ } i i 
ZuC2------------- iSlope, iPiping--------- \Not needed---~~- iSlope, iSlope~--------- iSlope, 
Zurich i seepage. i erodes easily.} i erodes easily. 
i 


* See description of the map unit for composition and behavior characteristics ot the map unit. 
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KEWAUNEE COUNTY, WISCONSIN 


TABLE 14,°-ENGINEERING INDEX PROPERTIES 
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TABLE 14.--ENGINEERING INDEX PROPERTIES-=-Continued 
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See footnote at end of table. 
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TABLE 14,--ENGINEERING INDEX PROPERTIES#-Continued 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries under "Erosion factors--T" apply to the entire 


> means more than. 
Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated] 
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KEWAUNEE COUNTY, WISCONSIN 187 


TABLE 18.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series] 


Soil name Family or higher taxonomic class 


Allendale----------------- Sandy over clayey, mixed, frigid Aqualfic Haplorthods 
Angelica-~----------- Fine-loamy, mixed, nonacid, frigid Aeric Haplaquepts 
*Bach-------~--------- Coarse-silty, mixed (calcareous), mesic Mollic Haplaquepts 
Bonduel-------------- Fine-loamy, mixed Aquic Eutroboralfs 

Borosaprists-----~---- Euic Borosaprists 

*Boyer Coarse-loamy, mixed, mesic Typic Hapludalfs 

Carbondale Euic Hemic Borosaprists 

Casco Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludalfs 
Cathro Loamy, mixed, euic Terric Borosaprists 

*Dresden Fine-loamy over sandy or sandy-skeletal, mixed, mesic Mollic Hapludalfs 
Fabius Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aquic Argiudolls 
Fluvaquents---- Mixed, nonacid, mesic Fluvaquents 

Hortonville---- Fine-loamy, mixed, mesic Glossoboric Hapludalfs 

*Kewaunee Fine, mixed, mesic Typic Hapludalfs 

Kibbie Fine-loamy, mixed, mesic Aquollic Hapludalfs 

Kibbie Variant- Fine, mixed, mesic Aquollic Hapludalfs 

Kolberg Fine, mixed Glossic Eutroboralfs 

Kolberg Variant- Clayey, mixed Lithic Eutroboralfs 

*Lamartine Fine-silty, mixed, mesic Aquollic Hapludalfs 

Longrie Coarse-loamy, mixed, frigid Entic Haplorthods 

Manawa Fine, mixed, mesic Aquollic Hapludalfs 

Manistee i Sandy over clayey, mixed, frigid Alfic Haplorthods 

Markey | Sandy or sandy-skeletal, mixed, euic Terric Borosaprists 


| Fine-loamy over sandy or sandy-skeletal, mixed, mesic Udollic Ochraqualfs 
{ Sandy over loamy, mixed, frigid Alfic Haplorthods 

i Sandy over loamy, mixed, frigid Alfic Haplorthods 

i Fine-loamy, mixed, mesic Aquollic Hapludalfs 

| Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Argiaquolls 
| Loamy, mixed Lithic Haploborolls 

| Coarse-silty, mixed, frigid Typic Eutrochrepts 

i Mixed, mesic Typic Udipsamments 

| Clayey over loamy, mixed, mesic Typic Hapludalfs 

| Fine~loamy, mixed, frigid Alfic Haplorthods 

i Fine-silty, mixed, mesic Typic Haplaquolls 

t Fine, mixed, mesic Typic Haplaquolls 

Rodman-------------------- i Sandy-skeletal, mixed, mesic Typic Hapludolls 


ROSCOMMONw we ewww eee wee eeee | Mixed, frigid Mollic Psammaquents 
*Ruse-------------~--------- | Loamy, mixed, nonacid, frigid Lithic Haplaquepts 
Shioecton------------------ i Coarse-silty, mixed Aquic Haploborolls 
Solondesnenennnne-n------e | Fine-loamy, mixed Aquic Eutroboralfs 
SymcQ---2--- 42-2 ---- == | Fine-loamy, mixed, mesic Aquollic Hapludalfs 
Udifluvents--------------- | Loamy, mixed, mesic Udifluvents 


Udorthents Loamy, mixed, mesic Udorthents 


4Wainola Sandy, mixed, frigid Entic Haplaquods 

Wauseon-- Coarse-loamy over clayey, mixed, mesic Typic Haplaquolls 
Waymor- Fine-loamy, mixed, mesic Hapliec Glossudalfs 
Zurich------~---------~---~-- Fine-silty, mixed, mesic Typic Hapludalfs 
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Accessibility Statement 


The Natural Resources Conservation Service (NRCS) is committed to making its 
information accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
(800) 457-3642 or by e-mail at ServiceDesk-FT C@ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The USDA Target Center can convert USDA information and documents into 
alternative formats, including Braille, large print, video description, diskette, and 
audiotape. For more information, visit the TARGET Center’s Web site (http:/Awww. 
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY). 


Nondiscrimination Policy 

The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 

If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http:/Avww.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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SOIL LEGEND 


Kewaunee—Manawa: Nearly level to very steep, well drained and somewhat poorly drained 
soils that have a moderately fine or fine textured subsoil underlain by fine textured glacial 
till 

Hortonville—Symco: Nearly level to very steep, well drained and somewhat poorly drained 
soils that have a moderately fine textured subsoil underlain by medium textured glacial till 


Onaway—Solona-Hortonville: Nearly level to very steep, well drained and somewhat poorly 
drained soils that have a medium and moderately fine textured subsoil underlain by medium 
and moderately coarse textured glacial till 


Waymor—Lamartine—Pella: Nearly level to very steep, well drained, somewhat poorly 
drained, or poorly drained soils that have a medium and moderately fine textured subsoil 
underlain by medium textured glacial till 


Kolberg—Namur—Longrie: Nearly level to moderately steep, well drained soils that have a 
fine to medium textured subsoil underlain by dolomite bedrock 


Casco—Boyer: Nearly level to very steep, well drained soils that have a medium to coarse 
textured subsoil underlain by coarse textured sediment 


Carbondale—Cathro—Markey: Nearly level, very poorly drained organic soils underlain by 
organic layers or by loamy and sandy sediment 


[3] Wainola—Oakville: Nearly level to sloping, somewhat poorly drained and well drained soils 


that have a coarse textured subsoil underlain by coarse textured sediment 


Compiled 1979 


SECTIONALIZED 
TOWNSHIP 


[31|32] 33] 34|35]36| 


87°40° 87°30! 


fo LL strait 
ee eee een ene 


Re] E> |] Pee T 2 8 any 
: ROE aa eae Nee 

eo Be TIS | 

it a 1h i 20s | 
= 7 Vis petty 


T. 24.N, 4 i ee 


At SS 
sel SA? Se A 


EB 2e ae 
28141 20+4 30, | pay 


| (aa | bale | [Ol alg RO 3 
ral 
6 


SS 


LAKE 
|MICHIGAN 


Pe in ee Yr i 
ae! | lath lig | mp 
aw Poe 


KS's | naga | Pe Valo | at 
Ve Re bade a! ~ 


set, sheet 35 


t, sheet 39 


i’ 


el | | 
fet aie ry al yi 
aE pone: ley LD ley | OLS sneer, sheer 1 
i PD 


— 44°20' 
MANITOWOC COUNTY 


T.22N. 


R. 23 E. R. 24E. R. 25E. 


al PL ww 


INDEX TO MAP SHEETS 
KEWAUNEE COUNTY. WISCONSIN 


Scale 1: 190.080 
1 0 1 2 3 4 Miles 


1 O 1 2 3 4 #5 6 Kilometers 


SECTIONALIZED 
TOWNSHIP 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SYMBOL 


AdA 
Ax 
Ba 
Bn 
Bo 
BrB 
Brc 


Ca 
CbA 
CbB 


SOIL LEGEND 


KEWAUNEE COUNTY, WISCONSIN 


Map symbols consist of a combination of letters or of letters and numbers. The first capital letter is 
the initial one of the map unit name. The lowercase letter that follows separates map units having 
names that begin with the same letter, except that it does not separate sloping or eroded phases. 
The second capital letter indicates the class of slope. Symbols without a slope letter are for nearly 
level soils or miscellaneous areas. A final number of 2 indicates that the soil is eroded and 3 that 


it is severely eroded. 


NAME 


Allendale loamy fine sand, 0 to 3 percent slopes 
Angelica silt loam 

Bach silt loam 

Bonduel loam 

Borosaprists 

Boyer loamy sand, 1 to 6 percent slopes 

Boyer loamy sand, 6 to 12 percent slopes 

Boyer loamy sand, 20 to 35 percent slopes 

Carbondale muck 

Casco sandy loam, 0 to 2 percent slopes 

Casco sandy loam, 2 to6 percent slopes 

Casco sandy loam, 6 to 12 percent slopes, eroded 
Casco—Rodman complex, 2 to 6 percent slopes 
Casco—Rodman complex, 6 to 12 percent slopes, eroded 
Casco—Rodman complex, 12 to 20 percent slopes, eroded 
Cathro muck 

Dresden silt loam, 0 to 2 percent slopes 

Dresden silt loam, 2 to 6 percent slopes 

Fabius loam, 0 to 3 percent slopes 

Fluvaquents 

Hortonville silt loam, 1 to 6 percent slopes 

Hortonville silt loam, 6 to 12 percent slopes, eroded 
Hortonville silt loam, 12 to 20 percent slopes, eroded 
Hortonville—Symco silt loams, 1 to 6 percent slopes 
Hortonville—Boyer—Zurich complex, 2 to 6 percent slopes 


Hortonville-Boyer—Zurich complex, 6 to 12 percent slopes, eroded 
Hortonville—Boyer—Zurich complex, 12 to 20 percent slopes, eroded 


Hortonville—Boyer—Zurich complex, 20 to 35 percent slopes 
Kewaunee silt loam, 2 to 6 percent slopes 

Kewaunee silty clay loam, 2 to 6 percent slopes, eroded 
Kewaunee silty clay loam, 6 to 12 percent slopes, eroded 
Kewaunee silty clay loam, 12 to 20 percent slopes, eroded 
Kewaunee silty clay, 6 to 12 percent slopes, severely eroded 
Kewaunee silty clay, 12 to 20 percent slopes, severely eroded 
Kewaunee silty clay, 20 to 35 percent slopes, severely eroded 
Kewaunee—Manawa silt loams, 1 to 6 percent slopes 

Kibbie silt loam, 0 to 3 percent slopes 

Kibbie Variant silt loam, 0 to 3 percent slopes 

Kolberg silt loam, 1 to 6 percent slopes 

Kolberg silt loam, 6 to 12 percent slopes, eroded 

Kolberg Variant silt loam, 1 to 6 percent slopes 

Lamartine silt loam, 0 to 3 percent slopes 


SYMBOL 


LoB 
McA 
MeB 
Mk 

MmA 


NAME 


Longrie loam, 2 to 6 percent slopes 

Manawa silt loam, 0 to 3 percent slopes 
Manistee loamy fine sand, 2 to 6 percent slopes 
Markey muck 

Matherton silt loam, 0 to 3 percent slopes 


Menominee loamy fine sand, loamy substratum, 1 to 6 percent slopes 


Menominee Variant loamy fine sand, 1 to 6 percent slopes 
Mosel loam, 0 to 3 percent slopes 

Mussey loam 

Namur loam, 1 to 6 percent slopes 

Namur—Rock outcrop complex, 6 to 20 percent slopes 
Nichols fine sandy loam, 1 to6 percent slopes 

Oakville loamy fine sand, 1 to 6 percent slopes 
Oakville loamy fine sand, 6 to 12 percent slopes 

Omro silt loam, 1 to 6 percent slopes 

Omro silty clay loam, 6 to 12 percent slopes, eroded 
Onaway loam, 1 to 6 percent slopes 

Onaway loam, 6 to 12 percent slopes, eroded 

Pella silt loam 

Pits, gravel 

Poygan silty clay loam 

Rodman—Casco complex, 20 to 35 percent slopes 
Roscommon mucky loamy sand 

Ruse loam 

Shiocton silt loam, 0 to 3 percent slopes 

Solona silt loam, 0 to 3 percent slopes 

Symco silt loam, 0 to 3 percent slopes 

Udifluvents 

Udorihents, 0 to 6 percent slopes 

Udorthents, 25 to 50 percent slopes 

Wainola loamy fine sand, 0 to 3 percent slopes 

Wauseon fine sandy loam 

Waymor silt loam, 1 to 6 percent slopes 

Waymor silt loam, 6 to 12 percent slopes, eroded 
Waymor silt loam, 12 to 20 percent slopes, eroded 
Waymor—Casco—Zurich complex, 1 to 6 percent slopes 
Waymor—Casco—Zurich complex, 6 to 12 percent slopes, eroded 
Waymor—Casco—Zurich complex, 12 to 20 percent slopes 
Waymor—Casco—Zurich complex, 20 to 35 percent slopes 
Zurich silt loam, 0 to 2 percent slopes 

Zurich silt loam, 2 to 6 percent slopes 

Zurich silt loam, 6 to 12 percent slopes, eroded 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Smail airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 


Without road 


RESEARCH DIVISION OF THE COLLEGE OF AGRICULTURAL 
AND LIFE SCIENCES, UNIVERSITY OF WISCONSIN 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, singie line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 


Spring 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


Cea 


ESCARPMENTS 


Bedrock VYVYWYY YY YYW YW YYWYYYY 


(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


Voveverseseeresvensesenrreeeey 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 


Udorthents spot 


Small hill or knob 


With road Well, artesian 


Se 
(ITI 


With railroad PREECE RR 


HTT 


Well, irrigation 
DAMS Wet spot 
Large (to scale) 
Medium or small 
PITS 
Gravel pit 


Mine or quarry 
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